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and not in standardisation committees.
Standardised methods of measurement and
evaluation should not be confined by crude
and approximate assessment methods: they
should allow, assist, and encourage the collec-
tion of improved data on human exposure to
hand-transmitted vibration. This requires the
standardisation of methods of collecting and
reporting the spectral, axial, and temporal
characteristics of vibration exposures, and
other variables, over a wide range of condi-
tions.

The analyses of tool vibration presented in
this paper suggest that when using the current
frequency weighting (W) it is likely to be suffi-
cient to restrict the measurement of vibration
to frequencies below about 250 Hz. Without
the frequency weighting, many tools have sig-
nificant vibration at frequencies above 250 Hz,
but only a few would be greatly underesti-
mated with an upper limit of 500 Hz rather
than the current 1000 Hz limit. A significant
lowering of the upper frequency could appre-
ciably assist the method of measuring hand-
transmitted vibration, or even change the
manner in which this is performed. At low fre-
quencies there are arguments for excluding
frequencies below about 20 Hz, especially
when attempting to predict the vascular effects
of vibration. Considering the nature of the
vibration on many tools, and currently avail-
able epidemiological data relating to vibration-
induced white finger, it is difficult to see a
justification for the current combination of the
frequency range (8 to 1000 Hz) and the fre-
quency weighting (W,). It seems that either
the frequency range should be reduced or the
measurements should be obtained without this
frequency weighting: epidemiological and
experimental studies are required to determine
the appropriate combination of frequency
range and frequency weighting.

Uncertainties in the effects of some vari-
ables may have a large effect on the perfor-
mance of some proposed preventative
procedures. For example, in the past, few sci-
entists have advocated antivibration gloves as a
useful solution to the effects of hand-transmit-
ted vibration. Gloves may attenuate high fre-
quencies of vibration but do not attenuate the
low frequencies. It is argued that most tools
are dominated by low frequencies at which
such gloves have little beneficial effects. In
part, this arises from the influence of the fre-
quency weighting used in ISO 5349, 1986°
(fig 2). The use of unweighted acceleration
over the range 8 to 1000 Hz would increase
the perceived effectiveness of such gloves. An
extension of the frequency range to frequen-
cies above 1000 Hz (or raising the low fre-
quency limit to, say, 20 Hz) could further
increase the apparent value of gloves. While
new standards for antivibration gloves (for
example, ISO 10819, 1996°¢) make use of the
current frequency weighting, their future evo-
lution should include consideration of the con-
sequences of changes to the frequency
weighting.

In the past, a lack of knowledge has allowed
the production of standards for the measure-
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ment, evaluation, and assessment of vibration
based on committee consensus. Consultation
with the scientific literature, or carefully
argued debate over the interpretation or appli-
cation of published data is not always part of
the process in forming a personal, national, or
international view on human vibration stan-
dards. It is to be hoped that future standards
will identify the foundations on which they are
offered and that this will include information
published in scientific, medical, and engineer-
ing journals available for peer review. When
the limitations to knowledge prevent consen-
sus based on such foundations, the decisions
and their justification should be declared. In
all cases, methods proposed by standardisa-
tion committees would benefit from trial
application and thorough analysis before they
are offered for ritual approval by member
countries. Extraordinary as it may seem, dis-
tinguished bodies have been prepared to agree
to proposed new vibration standards without
being aware of the basis on which they have
been formulated, without seeing any example
of the application of the proposed standard,
and without being provided with information
on the consequences of the standard. This,
and the anonymity involved in the production
of standards, allows the publication of arbi-
trary standardised methods without this being
made clear to users of a standard.
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