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Conbined Effect of Vibration and Iloise on
~ the Humn Organism

by
A. A. Arkad'yevskiy

In recent yoars we inveestisnted the effect of different frecuency noise wi.th an
intencity of from 70 ¢o 100 &b on the hiumn orcunisn, whereby we have dotcrmined
the noise varameters,when the mmitude of physiolorical Gisplacerments in the audio
analyzer, suberous and vegetative bronches of the central rervous myotem ajnpears to
be insimmificant, and the restaration of basie reactions occurs within 1-2 min., Such
a displacemant was obtained after the effect of a 11;4 -frequency noise with an inten-
sity of 85=05 b, medium frequency noise with ac intensity of 3085 db and high fre-
qQuency noise with an intensity of 70-80 db ( A.A.Arkadyevsikiy 1960,1962),

Investigeted were also ths paramstors of harmleszs effoct of general vertical vibe

ration on the human orpganism, It was found, that 3 gereral vitratice with a frequency
of 30,40 and S50 & end amplitude of 15 microns ocsuses no noticcadble disrclacaments in
the subercus branch of the central nervous cysten, Vepetative reaction aloo do not
ro beyond the limitc of normal deviations, The slighit Jirplacement of physiological
reactions is observed also after ths effcet of cencral vitrsiion with o frequamcy of
75 o cnd ormplitude of 10 microns (C.I Puryontsev,19(0). '

Those dats were obtained in ccnditions of Livlatcd, 1acivicual offect of aoiso
and gencral vibration on the orpenicm dwring laboratory iavestisationz. It 1s Imen,
tiat 4o industzy thess fogdews affect sopother with CilTcront sombinmotioncs boduocn
cach other, os vell a3 by other fectors of iudusirisl meclum, iz $tudy of the e
tlned effoct ic Important for hyclende ctandardization of infusizial f:ctérs.
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21 iitereiure sources we have found no data, which could charactorize tho sizil-
tanccas effect of noise and general vibraticn of standerd levels, The few reports,
vritton on this oubject, speak about a‘ more intensive effect of a noise/vioration cca~
bination on the human crpanimne In the report by A.G.Ralkhmilevach (1960) 43 offerecd
e cozclusion, that industrial vibration may cause a peculiar changa in the cochlea
vhich promotes f£irst of all a reduction in perception of lower sounda wurcugh the
air and through the bons as well, Purtherrore, such vibraticn muy initensify the effect
of industrial noise, as result of which therc is a more exmressed reduction in aural
sensitivity in the zono of percoptiom of low lovel tunes, characteriztic for ths effcct
of vibration, the harmful effect of which intensifies with tie rise in it froquency,
In hia second repcrt A,G.Rakhrilevich, investigating professioaal hearing difficulties
ancng workers exposed to the co,bined effect of noise and vibration, discovered among ticm
& mwoh higher dogree of hearing difficulty as cazpared with persons which are exposed
to the effect of the noise factar only.

In our lab was investigated the effect of "pure® medium frequency noise with an
intensity of 80 db and its combined action with general vertical vibration with a
frequoncy of 20 ¢ and anplitude of 50 microms (L.I.Makeirova), Tie author of the in
vestigation reve-isd,that at tho addaitionnl effeot of remersl vibration there is a
zoticeablo inor.ase in the effoct of noise on the sural sensitivity,stability of body

equilibriunm doterioratos, the coordinating role of the crgan of visien in tho funca

{ion of a porocals state decreases,axcitability of cortex corebri rises ond the siada
ility of the ocardio=wvascular syptem decreasos, These investigations arc of considcr.
gble 3cientific interest, but on their bacis s 4{.pocsidble to obtain a value,dofining
tho permisaible levels, bccause the nofse ard vibration paramaters,taken by the aut.
hora of the mentionsd investigmtions, exceed the ctandard ones, Tiuo task of tids ex.
perimont was to investigate tho combined action of mediun frequency noise with en
intenaity of 85 db and general vibration with a frequency of 50 ¢ and arplitude of

i7 microns, 1.0, the basis of ths inveatigzution was trs simtltancous effeot of noise
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and vibration, the individual offect of which is reflected in a slipht dynsmie displacemem
of physiological reaction*:f the crganism,

The observations were conducted in a sound proof chauber,equipped with vibrator
0,2VS=70, Noise ani vibration of experimental parameters were fed into the chambers
the first one from a tape recorder, thc cecond froam a vidrator. Tho hoise of the vid.
rator was ®reduced * by artiphones, The Curation of ths effect of irritcnts was ono
hours,

Subjected to observation wore five healthy young people Letween the ages of 19
and 24 years, with normal hezring, Four ceries of obucrvations were made for the pur-
rose of evaluatings 1) cffect of lab conditioms witliout irrigs<ion by noise and vibra. )
tiong 2) effect of *pure® noisej 3) cffact of ®jurs® vidration; Lecombined effect of
vidbration and noise,

The investigation methods « audicmetry, chronoflsxaretry and ECG, :

The state of organisml mnctimf% determined prior to the 2ffect of irri-
tants, Lmediately after their effect arnd within definite <ime intervals for & period
of 30 min,

Measurement of valuos of resctive displacerents, obtained without irritation
by mentioned faclars, did not allow to detect noticeable changes in functions under
experimental conditions. The state of the very same functioms efter irritation with
‘pure® factors jadividually remrosents a picture of cli-hit dymaide displacements
with rapid restcretion of initial rcoctions within l - 1.5 min,

As stated above, in the ommpletod series of invertizations the job was to atudy

- the canbined effect of noise and genorsl vibration. Tiw reactive disrlacement is
here noticeadbly different from tho displacezwnt during individual ection of the foo.
tor, oy magnitude ani nature ol Lhe rostaration codividyy cof the croanism,

The first three pairs of curves (fic.1) Jc ot diffor by an exyrossed displacement

in aural soncitivity, At the same tim» the eaabinoc action of noize and general vidb-

L)
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1wfon 45 reflocted in the displacement of aural sensitivity in direction of sn 8=
g db reduction and delay in restoration of initial values by 3 minutes, and in individual
cases even more, '

A shift in time of latont perior of visual motarial redoticnm withous irritation,

as well as aftor individual irritation by noise and vibration varied within 5-105
in diroction of extension or curtailment of this type, Combined action of these fac.
tars is reflected in extension of reaction tims by 16=258 . Restaration of initial
values tokss place at the third und only in individual cases « at the £ifth mimte,

It is evident fram fig.2.that the -
relative mumber of cases with extended la.

tent reaction timo aftor individual irrie

- .

4 7 .
tation by noise ond vibration exceeds so ’] 'V
msvhat the number of cases of analogous \/__-—-—.g-l

valus &mo g the very sams observed ocnes

after they bave been exposed to exporimental ,] V_‘._a:
s

conditions without the effect of tho men
ticned facters, During sirultanecus of y W‘
foot of thene farexs tho instances with '

extonded latent resction tims rcach 100%, ¢ 71 35 B N

On the ECG wo have not obsorved :o heva Firelolicplacemnt of aural sensitivity
. * «ftor canbiaed effact of ponaroal vibration

not cbcerved a displacsmont in nyocordi- and noise, Jotted curvessaural sonsitivity
at a froquancy of audio signal 200 ¢; solid

tis potentials after individual action curves=qural gensitivity on a froquency of
audio aipnal 2000 e,

of mediua freQuonsy noise with an inton= l=without irritation by factars; 2-after
noisc irritctiony 3=after irritating oy

aity of 85 ab and goncral vitration with genersl vidrations [=ufter irritation by
noise and vibration,

a frequency of 50 ¢ and amplitude of J.;u,.

But the combined offoct of tha:e factors in mentioned paramsters was reflected in the
oxtonsion of the diastolic phase:  f the heart,froqueating of pulse and reduction

ir. ~retolie characteristie,
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In au):l the ECG, typical for persons obsorved by us, the basie intervals in II
were derived immediately after discontimuation of noise and within 5 minutes after
the effeoct they constituteds PQ = 0,16 = 0,17 secs QT = 0433 = 0434 sec; TP = 0,48 =
0.5 sec. The very sams picture wae obtained in c:periments with the applicatimm in

role of irritant e pencral vib¥ation with a frenuency of 50 ¢ and amplitude of 15(
1
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Fige2,Distribution of ingtances of deviation in time of laten
period of visualemotarial reccticn by voluea,

l=without noise and vibration irritaticn; 2e=ufter noice irritation; J-after vid.

ration irritation; 4eafter cobined noise/vibration irr-itation,

The conbined effect of noise and penoral vibration is acoompanisd by extension
in 4dastolic phaze of the hwrt by 0,03 = 0,07 sce.with o tendency in many instances
toward intensification and sdbsequent rectoration of 1.itisl data within 5 mimatesn,
At suca an incrcase ia diastolie time the ~ul-se {requency in the -iven ECC equals
60 bents per ninwwe (decrease by 3=5 be:ats)e This difforcnce cu.- itutes the mapnie
tude of opeedin: up ihu pulse as result of cu.binal action of ce.cral vibration and
noise with parameters, not o:xcesliinys- stendard levels, The crTtolie index drops here
by 3%

These deviantions characterize & rmuch hisher dorree of si.ultancous oction of the
named factors,in spite of %ue fact thut the mwmitudc of doviations is within limits
of normal phyniological resction of the ryoearditis to siudlar irritations. The
height and farm of the projection T reuained unchanged in all variants of noiseevid -
rotion offeat, adopted in the inveatigation,

ADd 30, the invessisntion carried out by us cn the coibined cffect of medium
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+ -2y noize with an datensity of 85 db and gonoral vibration with a frequency of
T e and munlitude of 15.“' revealed a cortuin dinnlzcemont in the phyniolosiczl reae-

tions of the organiam = rico in threshold of audidility, o:tcnsion in time of lzient
roriod of motordal rove.ion, inoruace if poriod of hears aystolas (constraetion) on
account of the ddastol’c eycle and a3z recult of this a quickening of the pulse at nor. .
ml initicl Hoqd:gf; o T

But the displaceriont of phyniologdenl roactions in tiic siven case does not o be
yond the liid¢s of normal organismal adaptetiem, 1t ajpears uns‘eble and within a periol
of 3 mimites in a majority of the obessrved cames back total restoratiom of initial stato .
of the investipsted functions, Ths value of a longer lasting cumbined irritation should
de 'lou@ht in clinjcel investigation of tks effoct of ceneral vibration and noise on
persons vorking undsr industrial conditions with permissible parszoters of these fac
tors, In this respect are of inierest thec investipmtions by C.L.iavyazhaidy (1940) and
VeGeYormolayevy (1941), vhich have estadlished that durable noise,resulting in a ais-
p)éomnt in audiyility thresholds within 14 4tz of 10 db with restoration withia 3 min,
appoars to be harmlecs. Our finldiaps are analogous %o the findings by Shooe cushors,

Concluaions

1, IrldvAiluai eiffcet of nodzo of cedivn “recuene: cohectrum with an iciensity of
85 4b ond peneral vidbraticn of o freaucncy of 50 ¢ and anplitude of lsfbcauses no
axprecsed displacement in jhy.-icloriezl roactions,

2, Combined offuct of tic:e focsors of very ~aie porazwesers intonsify tho physice
logical Gisplacenont of i investi~atcd functions, but tids dius lacercnt does not
&0 beyomd tho lirdts ol norzml orgvnd:mnl adajiation.
Literature
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