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SU},ryIÄRY

Report 35 [l] deterrnines the inffuence of stead.y-state broadband-

noise on the hearing fevels of people er¡rosed- to noise for eight hor:¡s

a day, five d.ays a week" The said. report is linited- to the hearing

levels not exceeded. i-n ?5e 50 and- 2J/" of the people. The present

Supplement to Report 35 exarnines in which way the hearing levefs not

exceeded in 9Of" and. LO/" of the people can be estimated- from the J), 50

anð,Z5/"-values. In this context it analyscs 26 group aud.iograms fr'om

the Rcport rEen inventarisatic van gcluid.specfra en afd-elingsaudiogram-

men in d-e Ned.erl-and-se ind-ustrie (Sound. spectra and group audiogfams in

the Dutch ind.ustry)rt published. by thc Organisation for l{ea1th Research

No, 1963.

Or;a. statistical analysis of thcse gloup aud-iograms showed that:

1. thc hearing lcvels above thc med.ian hearing level up to ti6e 9O/"-

value are distributcd- according to a normal distribution at JOOt

1OOO, 2OOO, 3OOO9 {OOO and 6000 Hz. At Booo Tlz t:ne rea:- )O/o-va}ue is

generally larger than the one estimated from a normal d-istribution'

2, tlre hearing lcve'ln bef ow the med.ian hearing f cvel down to flhe IO/"-

value are d.istributcd. normally at 50Oe 3OOOe 4OOO and 6000 Hz" Lt

l_ooo, 2ooo and. Booo ttz the rcal lO/o;ra:-:u:e is on the average sornewhat

largcr than wouÌd. be estirnated- from a normal d-istribution. Howcver,

the percentagc of people which exoeeds in fact the estirnated' IOf"-

vafue is about B to 9 percent, so that in practice ono can rrse the

normal d.istribution. /

3, The d-iffelence betwecn the hcaring leve] not exceed.ed- in )O/" of tirre

people and. the median hcaring Ievel is, in a good approximationt

independent of med.ian hearing levcl anò of elrposule time, at least

for er4losure tirncs of r,rorc than 10 Jnearso

4. The differencc betr+een.the hearing level not exceed-ed. in 1O/, of the

people ancl the mcdian hearing level is, also in a good- approxination

independent of c1çposule tirne, for exposure times of at least 10 years,

and lndcpendent of the median hearing leveI.

For exposure times of at least 10 years, the d.ífference between the

)O/o-value and. tirc median hcaring leveI, as well as the d-ifference

betr¡een tine \O/o-value and lhe med.ian hcaring levcle vÍere cafcufated

as a funotion of the NR IOO to 2OOO Ez of the noise.
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II{TRODUCTION

Report 35 d-eterrnines thc ínfluence of stead.y-state broadband.

noisc c¡n thc hcaring ]evcls of pcoplc exposeC" to noise for eight

hours a ùay, at feast five days a wcek. That repolt is limitecl to

thc hearing lcvcfs e rro+, exceed.ed tn 75/"t 5O/" and, 25/" of the people

cxposed. to noisc, In its Introd.uction, Report 35 points out that

the work r,¡as nainfy done to get thc d-ata, that are necessary to

cstablish a limit of rrsafeil noise. Atthor-rgh the report d-ocs give

important inforraation about the d.arnagc caused. by noise, we should-

not ertrapolatc its resufts to a linit of safc noise" îo d-o this,
I,re have to be informed. about the hearing l-evcls rthich are fess

favourable than tine |5/"-\ralues g e"g, about the hearing l-evels

not excecd-ed- in )O/. of the peopl-e.

The pcrtinent literature gives hard.ly any d.ata on the hearing

levols not cxceed.ed- Ín rnore than 75/" of the peopfe exposed- to noisc.

However, l¡c havc a large numbcr' of aud.iograms from [2]. Uach of

thcse gr'oup audiograms gives for a group of pcopl-e, working i-n noise,

the hearing lcvels not exceed.ed, in )O/", 751", 5O/", 251" anù IOf" of tihe

peopfe as a function of frequenc¡'" Än exampfc is given in Figi're 1'

Unfortr.rnately, it is impossible to detcrmine in a systeinatic way

from thcse aud-iogfarûs the rcfation between noise and- the hearing

lcvel not exccod.ed- in )O/" of the people sincc exact data on noise,

age and- elr:posuro tiue are only knolvn for a too linitcd- number of gÏoups.

Accord.íng to certain critcria, ind-icated. bclorr, a nurnbcr of

g¡oups aud-iograns fron the said. publication have becn selectcd-. From

thesc groulls audiogËanse vre exanined in which way the Ìrearing lcvels

not exceed.ed- in )Of" and. IOf" of the people can be derivcd fron those

not cxceeAeù tn 75/"s JO/" and 2J'þ of thc peoplc, Fortunately, Rcport ll
alread.y givcs t:,,e 751"-t 5O,1"-, anð.ZJ/"-values as a function of

several variabl-os, such ass mean elrposurc timeg age and noise lcvcl-.

1-ccord.ingly, one can deterrnine also the lorþ- anð. )o/,-va]:ues as a

function of thcse vaïiabfcs, when onc knol^Is htrw thc I'o/"- anù )o/"-

values can bc derivcd fron the 75/"-, 5O/"- and- ZJ/o-values.

DÀTA

I,üe selccted group audiograms fron [t] accord-ì-ng to the following

cri-tcri-a:

fr.

- continuous -
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- continuous exposuÌ¡e of the glloup to stead-y-state broadband noise;

- mean'exposure tirnc of the group for at lcast eight yea¡Si

- a fairl-y low order of d-iffcrence botween the ind.ivid'ua1 ex¡losure

tines of the Pcople of the group'

The group audiograns of 26 groups, working ín noise' were thus

elaborated.. Table I presents sorile information about the number of

people Per grol-ip.

Nurnber of People
per gToup

Nurnbcr of
groups

1

o

7

t)

l
1

I

10

20

3O

49

7o

BO

9o

up

up

ltp

up

up

up

up

to

to

to
to
to
to
to

19

29

39

49

79

B9

gg

DIFFERMüCES 3ETI,¡EEN ESTIM,ITED AND REA-L V,\LiItrS OF ItrARIÌ{G tÐVtrtS

Tabl-e I

ITI.

III .1.

NOT ENCE'EDED IN aND lol¿ oF THE PEOPI,E NPOSED

l[ean d.iffcrcnces
From the group a,udiograms at 5OOt IOOO, 2000, 3000t 4000'

6000 and Sooo ttz, r¡e determined- thc hearing l-evels not exceeded-

Ln )o/", 75/", 5of", 251", nð' Lo/" of the people'

Thchea¡inglevclratacertainfrequencyrjustnotexcceded'
in x /" of the peoplc of a grouPe we indicate try' Lur4"'

Ide cxamined in which waY L" 
,LO/" 

und LergOl" can be csflmated

fron T,n 
,7j/", 

Lor5oo/" rr.d tre 
, ,2/". *. investigatcd- the d'istribution

of the hcari-ng iárãf". ¡'roå Aoport ¡5 (c"g, Figr-re 49) wc know

rhar T,^ tqol - Lor5o/" is largcr than t?rs?l: - t1r??/"r.tn_t: t_".
t:e t)/o 1 distributlon of 'thl hearing levels"not in accord.ancc wit a llorma

Thcrefore, lre tested- the hypothesis that the hearing Ievels abol'e

the med-ian value have a normal d.istribution. as wefl as the hcering

levels below the rncd.ian vafue, at lcast for the values that are

linrited. aU Lor gO/" und LerIO/",

-Il
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If thc dj-strj-bution of the hearing levels
hoaring fevcl is normal, then:

Lurgo/, = Lnr75i" + o'93 (Le, þ/" - Lur5ol")

above the med.ian

(¡)

(+)

(r)

and. if the d.istribution is normaf befow the neclian vnlue:

Lerro/" = tu, z5{" - 0,93 (Le 
,5o1" - "urr5f") 

(z)

Using (1) and- (2), wc cstinatecÌ LurgO4," and T," 
,.-.O4," 

f'o^ L"rI5/",

Ler5O/" otd tor Zjf", Lt the sante tir,rc the reaf valu:: "i .L"r9O/"
and. L - ^.1 ¡ùclre known froni the glroup audiograns. Thc d-iff erellce

e, LUfo
between thc estinated and real val-ue of L" 

,go/" 
*" ind-icate by:

Igo/,, and. the d-ifference betr¿een the rcal and estimatcd value of

Lcrto/"rYt f tol,"' Then:

Ygo4" = to, go/" (estimated-) - 
"or9o/" 

GeaL)

rto/" = ""rrol" 
(estirlated'' - Lerrol (rcar)

Ttrhen tlre hearing f evels aïe normally d.istributed-, IgO/" and ItO4,,

are equal to zero" '[Ie calculated Y9of" anù Tto/" for the 26 g:roups

at 5OOe IOOOe 2OOO, SOOO: 4OOO, 6000 and Bo00 Hz, except for

3 groups at 3OOO and. 6000 Hzg for thcse 3 groups the hearing lcvels

at 3OOO and- 6000 Hz are not given in thc g.l.oup audiograms. tr'or

each frcquency, we nert calcufated- thc nean vafue of Y9Ocy' and of

I.'O/, from the 26 or 2l grOupryalucs, as wcll as thc standard

deviation of thcse mean vafues. The results are shol'm in Tabl-e fI .

It is surprising that the mean values of I9Ol" are positive at each

frequency (except at BOOO Hz), wheroas Y..O.,, is negativc at each

frequency. This neans that the estir'rated value of t"r 
9O/" 

t' some-

wlrat larger than the real vaIue, and. the estimated value of LertO/"

is somewhat smal-ler than the real value.

The last four columns of Table II givc'r the results of the

testing of thc hypothesis that IgO/" anð-'{rO, d-o not d-iffer from

zero significantly (5/"-tevet), oTr in other wcrd-s, that the

d.istribution of the hcaring levels above and below the median

vafue ale noïma]" F:'om the vcry last colurnn it will bo seen that

- for -,
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fo, Y9O/" the h¡pothesj-s can be accepted at each frequency, except

at BOOO Hz, whereas for Yrcf" the hypothesis can be accepted only

for 5oo, 3ooor 4o0o and. 6000 Hz and should bc rejccted for looo,

2OoO and. B0o0 tlz.

Table II

* t: ratio of thc mean value of I9o/"otYto7" to the standard'

d.eviation
y s nurnber of d.egrees of freedom

Ps probability that a val-ue of t as large as the obtained

value, or larger, could- occur on the basis of ch¿noe

variations in sanpling.

Tho rcsults of this paragraph u-i1I be consid.ered more closely

in Chapter IV.

Frequency

5OO Hz

r000

2000

3000

4000

6000

Sooo

Mean value
or rgo/"

O.8B d-B

o,2r
o. r5
1.50

L,L4
0.11

*4 "70

Stand.ard
d-eviation

0. ?1 d.B

0.78

0.87

1"06

o.92

r.15
L.52

gt*

I,I23
o,269

o.L72

I,+T
r.23
o.og6

3.09

g

Yrr

25

)q

25

¿¿

Dr-

¿á

25

E
P*

o,2-o "4
0"8

0.8
0"1-0.2
o.2-o "4

O.B

0 "01

ilypothesis

øVV .

aac.

acc.
acc 

"

acc,
øVV.

rej 
"

Frequency I.fean value
of Ytol,"

Stand.ard-
d-eviation

.x. g
P* Hypothesis

5OO Hz

1000

2000

3OO0

4000

6000

8000

-1.00 ùB

-r.52
-1.70
-o,95
-t.24
-1,+3
-3 .50

0.66 d.B

0.28

0. 68

o,94

o.94

0 .gB

1"OO

L.52

5.47
2.50

l-.oo

r,32
r.46
3.50

oÃ

25

25

22

25

¿¿

25

0. l-0 .2
0 "01
o.o2

o.2-o.4
o.2

0 .1-o .2

0.01

acc "

rej.
rej'
acc "

acc 
"

3,CC ¡

TEJ.

- TIT.2 "
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TIT,2, Ðifferences between estimated and real values of heari level-s

not excecd.ed- 1n and IO% of the 1e- versus median heari

levels

Frora the resufts given in the previous paragraph one might

concl-ude tirrat I9g/" is not significantly d-ifferent from zero, so

that the hearing fevels above the rned.ian value are normally

d-istributed" IIowever, before applying this concl-usj-on sashlyt

one should. realise that so far we had" examined data of groups

which d-iffercd- very nuch in exposr.re tine t a1e and- noise leve1'

It might be possible for instance, that \9O/" d.epend's on cne

of thase factors. unfortunately, all these factors are known

for a too linited nu¡rber of groups. !'ortunately we do know the

Ler5O/" of each group and- this quantity is closel-y related' to

the factors mentioned-. Therefore, we next examined whether

rgo/" anù r;.o/" d-epend- uPon L" 
,iof".

rn Figures 2"" "r5, Í9o/" and rto¡," are plotted as a function

of L" 
r5O/". 

In each Figr;re, the best-fitting straight line has

¡een ára¡.¡n; these straights have been calculated according to the

method. of least squaïes. The equations of the straigh't lines are

shown in Table TfI. In its last three columns, the hypothesis is

tested t}.;ar r9o/" and Yto/" are ind.epend.ent of Ler5o/o, rt turns

out that the slope of a1] straight lines do not d"iffer from zero

significantly ( fl" - Level). lnerefore, wc can accept the

hypothesis as valid. in each case consid'ered'.

Frequency

Table ITI
Sest fitting
straight line
(* = Lor50/")

Stand-a¡d.
d.eviation
slope

t_sl-ope
H¡rpothe-

sis

5OO Hz

1000

2000

3000

4000

6000

Booo

TgO/" = - O'O9 x + 1'6

IgO/" -- O'07 x - 0"4

Y9o,/"= o.o1 x -0.6
rgo/"= o"T2x+4'3
I9o/"= o'04x-0"1

"lg¡,/"=-O'lfx+2'8Ygo/,= o'12 x -I'5

o,og9

0.067

0.053

o.0g6

o,o47

o.06g

0.078

0.91

o.gB

o .19

r.25
o "76
r.5g
r.54

acc,

acc.

acc.

acc.

- trbequency -
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TV. Æ'PLICATION OF FIIIDIT{GS PF.ESENTED IN q

a5PORT 35

In the ï{ork d.escribed- in Chapter III we founð t1nat T9g/"

d.oes not d.iffer significantly fron zeÏloe except at Boo0 Hz.

However, the best estimate of Tgo/" at a certain frequency is the

value given in Table II. flherefore, in the following we will

examinewhatd.ifferencesareobtainedwheneitherzeroorthe
value from Table II is used. for IgO/"'To that end, we compare

thefollowingtrvod.istributionsofthehearinglevels:

(r) Ler5o/", L"rr5/", Lergo/" (estinated) lrroy" = o)

(z) Ler*o/", Lurr5/", \e 
,9o1" 

(rea1) lrgu/" = value from TabLe rr]

Accord.ing to (r), tne percentage of people which does not exceed'

Lerg,l" (estimated) is )o/" From the seconcl d'istributlon l¡e can

also determine the percentage of people which tloes not exceed'

L"r9o% (cstimatcd) (see Figure 16)' This percentage will be

somewhat larger tinan )o/", because Ygo/" is positíve at each

frequency (excopt at Booo Hz). Table IV gives the results when

,o= ,", 7j/" und Ler5O/, we use the values.given in Figure 49 of

Roport 35. Sinilar operations'r,fere carried out for t:I]e lo/o -
values.

ïbequency Scst fitting
straight line
(* = l,,jo/")

Standard.
d.eviation
slope

t-slopo. Eypothe-
sis

5OO Hz

1000

2000

3000

4000

6000

Sooo

ftO/r=-0.10x-O.2
ftOty"=-O.O9x-0.6

"ro,1"=-o'o5x-o'BI'.Ol"= O.0l-x-0.9

"rj,l": 
o'02 x - I'B

I.,Ol"= 0.003x -1-,5
YtO/"=r-O,06x-2.O

o.oB7

o "o44
0.041

0.089

o "o49
0.065

0.050

I .14

2,O2

T.L7

o,r2
o,32

o.04

L,O4

acc

aoc

acc

acc

acc

aac

acc

- Table ÏV -



Percentage which d-oes not

exceed L" 
r9o/" 

( estinated)

-7 -

Tab1e IV

Frequency Percentage

exceed L-
e

which d.oes not

ß/, (estimated')

5OO Hz

1000

2000

3000

4000

6000

8000

Table TV shows tl:at the estimatod. pcrcentage which d-oes not

exceed Lergo/, (estimated), tinat Ls )o/o, and' the real percentage

which d.oes not exceeû LergO/" (estimated') d'j-ffer by aboul' l/o'

except at BOOO Hz. In práctice, these d.ifferences axe of no

importance. Therefore, we will taLceYgo/" to be zero in ou¡

calculations, and we will estimate L"r 
9O/" 

f'oo L"r75/" an| Ler5O/"

accord.ing to a normal d.istribution. I;ile will take Ïro7 to be zetortoo'

However, tlrere is another effect which we have to take into

account r^rhen we derlve Lergo/" from r,u 
,72% 

onu_""r2ol:-*i"_"" t"
Report 35. In Chapter I1I.í. or Report 35 we shor'reô that T'", 1r/" -
Ler5Ol" is ind.epend.ent of ercposure tirne T, although the slopes of

thá best fitting straight lines ot t", I5/" - Ler5Of" asainsf T are

unequal to zero" ß L" 
u.jl" - 

Ler5,f" is not oignificantly d'cpendent

on T, the mean value oå lu 
,7j1" - 

L;ur5ol," is used in Report Jl. I{hen

nert we calculate, furtherto=", LnrgO/", or Ln 
,9O1" 

- L.r5O/", assuming

tnat rgg/"is ind-ependent of L" 
rioq"; 

we apply in fact two

sirnplif ications :

( 
") L. 

r75/" - 
to, jol" ," ind-epend-ent of r

(¡) Tgo/" (Ler9o/" (estirnated) - t", go/" G"ur) is ind'ependent of

L",5o/" (and. therefore of T, because L.r5o/" and' T are very closely

reiated.) .

This may be clear from the following formula:

L"r9o/" (real) - "", 5ol" = t.93 (Le ,Ij/. - L.r5ol") - Ygol. (l)

- l).nalogously -

gl-,5 l"
90,5
90"0
o'l q

9r.5
go.0

86.0

B,o /"

8.0
8.5

9"O

8.5
Qtrvo)

4.o

--.t

I

I

I

I
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Analogously for \e 
rt'/" 

(rea1) :

Ler5o/" - ourtof" GesT) = 1'91 (le 
,501" 

- t"r'5/") * r.'of" (6)

Although Lur75l" - "",5o/" 
ut welf as Tgo/" are not significantly

d-epend"ent oá l', i-t ié quite possible that both effects strenhten

each other, so that the rea1 vafue

Therefore, we will now examine r'rhe

d.epends on T. At the sarne time we

as a function of T.

putting for rrchange peï yearrrwe renrite formulae (5) an¿ (6):

¡(Le 
,9o/" Geat) - L"r5o/) = !,93 ¡(re: rj/" - Lur5o/")- Argo/.

o(Ler 5ol" - Lerto/" (rèa}) = 1'9J a(re 
,5o/" -'rr'5/") + Artol"

o(Le, 
T5/" - L.r5o/") and a(ru 

,5o/" - t.rrjf") are given in Report 35

(pugu 13) for several I[Rts for 500 to

are calculated. from Tabte IfI in this
that the best-fitting straight lines

2ooo Hz, ''AT.roy" anù Atro{,"

Supplement, with the assumPtion

of Tabl-e r-fi (YgO/ und Yto4,"

against L"r5O/) are applicable for eaoh NR for !00 to 2OOO Hz' To be

able to use the data fron Table III, we fírst calculated' the increase

of T," 
,5O/"fo, 

several 1[Rts for 5OO to 2OOO Hz fron the d'ata of

Reporí l!. The increase of T," 
,5O/" 

ru' calculated over a period of

lO years, the elrposure time increasing from 10 to {O yca,rs and age

from 30 to 60 year'Ê,

Fborn the increas" of Ï,er 5O/"" calcul-atcd' tho change of fgO/"_ond

that of yrcl"for severoí Unrs for 5OO to 2OO0 Hz frorn Table III"

Frorn these valueS, We next calculated. the mean change per year of

rgof" anð' rro( '
In Table V, the resul-ts are shown for NR 75 and' NR 98" The

values for the internediate NRts for 5OO to 2OOO Hz r'¡ere found' to

l-ie between these values.

- Table V -



le
trbequency Change of

Lergo/" (real) - Ler5o/"

Change of
Le 

r5o/" - tu, to\" Geat)

IrR 75 NR 98 NR 75 NR 98

5OO Ez

1000

2000

3000

4000

6000

Booo

O,I! dBfyear

o.24

-0.05
_0,13

-0.17
-o.27
o,22

O,16 dBf year

o.20

-0.07
-0 .11

-o .18

-o,22
o.27

-o.OB atsfyeat

-0.02
+0.16

-0 "05

-0.16
+0.20

+0.01

-O.OB ðt fyear

-0.05
+0.10

-o,o4
-0 .15

+0.20

+0.00

o

Table V shows the change per year of L"r9O/, (rca1) - Ler5O/", and

that of Ler5of" - tu, to6 Gcat), ltrhen we accept that L", fi/" - L.r5o/"

rrd^tr"r5./" - Lur,5/r, as well u, rgo/" and rro{,", are ind.ependent of r
and- then calculate the mean values of T,u 

r9O/" - 
Ler5O/" ttl t. 

r?Of" -
LerLO/"t the d-iffeïences between these vaiues uttd ler gO/" Gaaf) -
Lur5o,y" or L" 

,5o/. - 
Lerlo/" (real) a e 15 tirnes the val-ues gi-ven in

Table V for the shortest exposure times (10 years) and. the longelt
elcposure tines (40 years) . Tirey vary with NR and. frequency from

-4 to +4 d3, Just as in the first part of this chapter, we converted-

a d.ifference between reaf hearing fcvcl and estimated. hearing level
(here the tine averaged- value) into a d.ifferenoe of the percentages

of people thai d-o not exceed. these hearing levels. These d.ifference-
percentages vary from -4 to 4/.. These percentagos aTe so sma11, that

we feef safe in taking the line that l,u 
rgo/" - 

L"r5O/" and- L" 
rAOl. 

u"u

ind-epend.ent of exposure time.

In Table VI and. Figr,:re tT Le 
,gO/" - 

Ler5O/".tU t", jO/" - LertO/"

are given as a function of i{R for 500 to 2OOO Hz, for erposure times

of at least 10 years" 
""r9O/" 

- LertO/" ttd tnr jO/" - LerIO/" have been

calculated. fron Figure 49 of Report 35, using these forrnulas¡

L"r9o/" - 
"u, io/" = 1'93 (L", 

15/" - L"r5o/,)

Ler5o/" - "", Lof" = r'93 (r" 
,75/" - Lur5o/")

- Table Vï -
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\rI. CONC],USÏONS

In this Supplornont to Report 35 it was shown that:

(r) r",90 
/o 

can be d-erived fro¡n L7r75/i u"u^t:, 
io/-o 

undj' 
:n" .

assuroption of a normal d.Ístribution of the hearing 1evels

aïove the median value;

,r¡ Letrof" "un 
be d.erived from 

"?r>gf: ""1 l: ,r?%*u.
assumption of a norrnal d.istriúution of the hearing 1eve1s

below tho ned.ian va1ue,

while, at the same time,

(:) l"rrof" - L.r5of, is, in a good. approximatj-on, independ'ent of

Ler5,l" and of exposure time for ercposllle times of at least

10 years.

(4) r,", jo{" - Lerto/o is, in a good approrimati-on, ind'ependent of

t.'rlo,f" an¿ år ã'4'o"lot tine for exposure times of at least

10 years.

NR for 500
to 2000 Hz

L.r9o/" - Lur5Ø"

5oO Hz l0O0 Ez 2OOO Hz 3000 Ez IOOO Ez 6000 Hz Booo gz

75

80

B5

9o

94

98

otr
oÃ

9.5
9.5
OR

9,5

9.5
9.5
9.5
oÃ

9.5
10.5

10 ,5

t4.5
r5 "5
r7.5
20.5
oÃ

11.5

15 "5
2L5
26

26

26

25

24

23

2t
19

T4

o

E

5

5

5

15.5

19.5

2r "5
24

25,5

¿. 1

r5.5
19.5

2I
23

23

23

NR for 500
to 2000 Hz

Lur5o/" - Le/ro/o

5OO Ez i1O00 Ez 2OOO Hz 3000 Hz 4000 Hz 6000 Ez 8000 Hz

75

80

B5

go

94

98

7,5

7,5

7,5
7.5

9

10.5

7,5

7.5

7.5

7.5

9

10.5

6

6

10 .5

L5.5

18

19

17

I7
20

22

?2

¿¿

5

5

5

5

ôÊ
L)

25

24.5

L)

tg
r7.5

r-7.5

22

27

2g

30.5

3r

11

13

L4

L4

T5

t6

tr)
5

5
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