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cn the Measurements of the Noiss from dmell Fower Operated Chain Saws

Drigin The nolse crested by power saw engines has been o aubjeet of

eriticiam not only by people wunconnected with Porestry who mey be in
the neighbourhcod but also by forest workera themselves, Mo measures
memt of this noise heas ever been made in this polntry 8o o comparison
with noise levels crected by other maschinery ceuld be made, The
ce-operation of the Notionel Fhysical Laboratory was therefars obtalried
in completing a zeries of teats on three different power snws end a
smell brush outder,

Chservetians Ts The complete N.P.L. report ia atteched at Appendix A with aome
further cbservetions given ot appendix B, The measuremsnt figures and
calculations are in the field of the physicist rather than the 5
mechenieal engineer so little comment on thess figures can ba mede here,
2+ Tt was confidently expected that the nolse Wnen werldng under a
tree canepy would be much greater than when werking in the OpEn, T:ﬁ.ia.a
was not substentiated by the testz and the reason may be thet wirtually
all the noize i reflected from the ground: sand the expectsd overhesd
"soundboerd™ effect of the tres is of ne impertance, It must however

be rioted that the hardweods were not in leaf,

Uenclusions A1l these saws make & noise which is in the range which cen be

desoribed as offensive to the ear, Although there wes some veristion
in ‘the nolse given by the standsrd ohain: sewa on the verdeus tests there
was little overall nett difference, The standard Jo Bu Jinior and
Danarm Fury were ldentical when orozs cutting but the Danarm was the
nolsier of the two when felling,

The benefit that can be cbtained from e silencer war demonstrated

particularly the experiments]l Daparm Silencer,
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-8 Appendix. A
NATITONAL PHISTIOCAL LABORATORY

Eeport
arn

Messuremonts of the Neise from smell power operated Chain Saws

For:— "The Foreaty Comed sadon,
25, Bavile Row,
Lﬂﬂaﬂnr IIE.JI -

Site and Date of Messuraments: Effinghom Forest, Jarmary Tth 1958,

Iypes of Saws concerned. The types of saws concermed in the messuranents were
{15 Jo-Bu Junier, |2) Danarm Fury, (3) Dansrm DDEF and (4) Jo-Bu Brush Cutter,
2ll being one-rnan operated machines driven by a smell two-strake petzol engine,
The engine exhsunt is fitted with 2 verr small lightweight expansion type
s8ilencer only to save weight., In all cases except for the Brush Cutter, the
nedae hesrd when wood cutting is teking place 1s due entirely to the exhaust
nelge. In the case of the Prush Cutter the noiss at hipgh frequensies is dus
to the sew Blade,

Method of Wolse Measurement., Messurementa of the noize were made directly by
mesng oft a calibrated microphone and Sound Level Meter, and simultaneously the
nelse under mMeasurement was reccrded oo magnatio tape for subsequent analysis
in the Leboratory into a series of eight octave bands, having oentres at
approximately ootave intervals from 53 4o £800 ofs, i.=, covering the frequency
Tenge from sbout 35-9000 g/s. These messirements are exprassed in terms’ of
the Sound Pressure Level per cctave dn decibels shove 8 zera of 0,000z d:;.n,-"'m -
which i& near the threshold of audebility at 1000 ofe,

The Sound Level ia defined se the reading glven by a Sound Lavael Meter
(Americen Standards Asscoiation Z2k,3, 19%) which, in effect messurss the valus
of the oversll sound pressure either unweighted (Flat response), or weighted to
reduce the low frequensies in approximate aceordance with the lower gensitivity
cf the sar at the 70 and L0 phon conteurs, The centour (Flat, 70 or WO phomn)
used for messurement is determined by 4he level of tha noiss, At the high
levela Flat rasponse is specified, and accordingly this setting was used in the
measurenents,

By these means, the neise was messured st a roint about 6 ins, from the
operatera right ear, and at a point 4 £t to the aide of the saw (to the
cperators right hand). Tn this series of measuremsnts, oross cutting was being
mads on a large elm stump some 2 fi, 6 ins, in diameter located in o clearing,
For a second serids of measurements similated felling wes made on a beech stump
scms § ins, in diameter, snd here the operstor was surrounded by overhanging
trees,

Results of the Messurements, The resultas of the measurementa are given in tha
Table, which also gives caloulated values for Leudness Level in Fhons, derived
fram the octave band measurements by o rrocedure given by B, 5, Stevens,
(Fournal Acoust, Seo, Amer, 28, 195, p,807).

Tne messurements show that the noise levels mear the operator ara high,
with the highest seund pressure levels in the middle freguency octaves. Tha
experimental silencer fitted to the Derarm Pury saw effects a useful redustion
of the noise from the standerd silencer of abaut 6 vhena {ehout 35 per cent
reduction in the loudness sensation), Huns 1 and 2 show that the effect of the
gilencer on the Jo-Fu JUrisr afr reice dn sertls Boipied T ot eliangeidn the
loudnesa levels was chasrved when o saw was cperated in the open or under trees,

DATE 28tk January, 1558 G. B. B. M. BUTHERLAND
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Measurcments of the Noise from small power operated Chaoin Saws
Tabie-T
Besults of Nodise Messurements
[ Sound Pressurs level (ab ve 0.0002 . g
evel (db re 0.0002 Syn/om”) MMessired
In ootave hands centred at frequanay {C,-"'b':l g ounA foleulstad
Bun T Lipudn
No Baw i e E_?B
Ah 53 (105 f{2to| k25 | 850 | 1700 { 3ucol 6800 | (Flat) Leval
|:I:|B:|' {I"h{ma}
1a | Jo-Bu Junior
Stendard ailenser 88 9_?‘ 101 | 104§ 104 | 108 58 oh 111 121
PR i 86| 9| 951103 ] 104 | 100 95 52| 108 117
5 e above,
2 Mo silencer 50| %2 |-96] 107 | 108 109 102 100 1473 192
Zh 2 g7 R {402 108 [ 400 105 100 59 191 122
Denetm ! . ] S e I recr) =
22 Standard zilencer B5 | 55 |103| 109 | 108.] 4104 102 95 113 124
el ; &7 | 98 |1o0f 107 | 106 | 103 | 104 s8] 144 o
; Demnarm TDEF T ) e e B
“? lStandard Bilencer | 8] 97 [101 1105 [1ak | ton | 102] 96| 110 121
ub = 91 | 97 { 561054105 | 102 | 403 e8| 110 121
Elduaa b i
he | Danerm Pury :
Ravarl ilenoer | 2 oo (9511991598 | a6t =mazl = ao [ S0k 144
- =
2 : 90 | 98 | 93t 97| es| eri eB|  on 1og 147
£ Jo=Bi Junicr 5
2 Standerd Silenccr B6 1 94 {96 | 103 [102 a9 55 o 107 116
Denarm Fury : ] P Lo e
= Standard Sitencer | 20| % [103 [ 108 1109 | 102 | 404 g7l 112 129
&8 leach, B6 1 95 | s8l105 f101 | 98| 92| 91| o7 118
Jo-Bu. 2 ;
S LN ot £ et B B8 BT (T v 58 103 117
Danarm IDEF
10a Standard: 511 eriasr 55 1404 102 | 108 | 105 {02 102 a8 111 iom

PLESED BY W, G:

(=)
(b)

DATE  28th Jenuary. 1958

HTFIHENCE S.1L0%
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& ins, from operntors ripht ear.
4§ Pt An side of zew

Suporint endent
Ehvedcs Divisiom

Buns 1 - Bh, Oroes cutting in. open
Funs 6 - 10, Felling under trecs,
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NATIONAT, PHYSTOAL LABORATORY
THYSIUS DIVISIGH

Cbsarvations cn Moeourements given in Repert §.1403

e k]

Tie results sre given din geveral foms to facilitate comparizm with other
nociges, or with eaw noize messurements made el=Zewhera,

T The Ocvave Band aralyses, presenting the sound pressure in each of eight
succeselve cotave bands, ghive the mesf defailed information on the noises,
(Sound prassure level is defined as 20 Iogil P,-"P.:| dB, where P ia fthe sound
rressurs in dm/fom?, end P is a reference value £ 00,0002 dyn/om®}, From
these analymie can be caloulated aingle flgirs (but less fully descriptive)
charagterisiies of the nolse e.g, Sound Lewvel, and Loudneag Level.

(2 Brumd Jevel

Toth Ts Gafivied-im the Heporft. Tn the prezent case, whers the "Tlagt!
response of the Scund Level Metor was used, 1t is merely the overall sound
pressure level in the freguency band from abteut 35 — 2000 ofs, inatead of
in sack cotave separntely as in the analyses, It was measured directly,
but it is readiiy caloulable from the analyses hy summing the carrasponding

HSAT BOEiTe . EQRES DreEsaitag 4= each band.
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whara Iz dis dhe mound pressure level in the r™P band.

The acund Zevel however, which takes the responise of the ear into account
rly ¥ a vary mincr degree, iz not generally a good singls Tigure
characteriztic rf' a noise, and a better characteristio is the Loudness Level.

(b} Leowdmase Zavel
Fundsmentally lewiness iz measured by aural ccmparlson, under preascribed
cenditions. betwesn the polse mespir-ed and a standscd tons of 1000 'T-.-'"E, Ta
the levala of wileh a scele of lradness 3= ascribed. o the Phon soale, the
gcala 35 ons oC dB steps A &ound pressure level starting at zero at a ‘seund
pressure. Loral of (L0002 dim/cm=,  The fToudnsss level of the 000 ofa trne dis
thus defined &z being "n" phons when its ssund pressure level is "n" 4B, and
the leudnsss of the noise ic 'n" phens when it 15 judged, as the sverage of
vhi obstrraticns of A groupoof chasrvers, to be equally loud to this level
of the stendard tone. Tho measurement is a difficult ~ne to make, and no
reliatle dastrument adets - meawre 1t directly, thersfore means of
caloulatitg ihe loudness lével frem cotave band data have been develaped.
Varicus meinods have been advanced, and the one used is that given by
Stovenz (J.A.S.A,, 28, Ba7, 1556},

T Fhom seale io difficult fo interpret withcut experience, and anothar
ascale [ ihe Sciie scala) baged Tpatl practical judgmerits of lowdniess has bean
devized, Henmce the aim iz that the mumber defining the loudness sheuléd be
properiicoal to the loudnecs sensatkion, e.g. doubling the scels mumber
corTesponda to doubling the loudness senzation,

(e) Dcudness {Scms coale)
The arne goale is defined precisely by its relation o the phon acals,
the relation adepied internationally baing
o
where B 13 the l-udness din sones, and P oie the leudness leval in phons,
Thue, 1, 2 and b scnss eto., correspond respectively to 40, 5C end 60 phons ete,

The Tormula ecpresses the fact ihat halving or doubling the loudness norresponds
to e chanze in ‘l-oudness davel of 10 phens,
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The phen/sone relaticns fer tha various runs given in Table T of the
Reprrt are as bolow. Binoe & changa of 1 phon corresponds to o shange of
about ¥ per cent in the scne velus, ammes values are not nermally queted fe
more than e sigoificent Pigpares.

= et Phens Somaa
1 124 A
b 117 240
25 122 290
b 122 2490

. 3a 121 270
B 122 200
ha 121 270
b 121 270
Sa 14 = {70
T ; M7 210
[T e BT 130
Ta 122 2H0
Ha e S 220
Oa 1417 210

10 j 122 200

The mean stne values for rums Ja/b, 5a/b, are 280 and 190, tha latter figure
being abeut ©5 per cent of the former, i.e. os stated in tha Repart, a
levdness reduction ef about 35 per cent on fitting the ecxperimental silencer
tc the Danarm Fury saw, Even so, the loudness iz still high,

A Table of the Loudness Levels of various nulses is given below to
alfford some osmparisen with the saw noise,

e rar T s T B S S e P]:.:Tnﬂ ...]._gﬂ..l.‘,e_;..,"
Approx. threshold of pain 1512 } 510
Rivetting on a large ateel plate (operatcrs position) 130) s 1)

i 18 £t, from exhaust of stationary unsilenced 35 nTwy

CHY, m/e~ie 125 360

| 100 yds, from a jet engine 125 60
Terin engined siroraft {overhaad 125 £t.) 115 180

Leid motor horn at 22 £%, 110 130

Wenving shed L Edy.

| Staticnary m/cyole as above with silencer 100 Bl

1 In tube trein 2 AT &l !
Kerbsine traffic (busy read) o) | 3z F
Hormal conversation fin] 5_______j




2,  Hearing Tmpairment

No reliable data exist to eatimate the axtent by which heardng may be
damaged by the present levels of saw noise., Tentative Amerinsn data give
-~ sound pregsure levels of 11C, 102, 97, 95, 95, 95, 95 and 95 4B in the sight
cotave bands from 53 ofs tc 6800 ofs respectively, as values whisch should
nnt be exceeded for reascnoble assurance that no permsnent damage will occur
even af'ter years of exposure, These wvalues apply moreover far continucus
exposure throughcut the nurmal working day, and {to quote) "the mumbers are
not to be taken toc literally - fipures 10 dB lower would imvolve negligible
rigks indesd, whilst levels 10 dB higher would result in significant hearing
lesz", Scme English work suggests that the figwes glven abeve may ba o
high. TFrem the Repcrt, it iz seen that the American fipures are significantly
excaeded in the middle frequency bands, but en the other hand, the saw noise
15 very infermitiant - a very pertinent fact which would grestly decrease
risk of hesring impairment.

On the whels perhaps, 1t 1s Iikely that after scme years of sxposurs,
day after day, tc these levels of saw noise, zame hearing impairment ecould
rasult,



