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Combined Effect of Vibration and Noise on

the THman Organism

b7

A. A. Arkad'yevskiy

In recent years we invent4.-5ted the effect of different freruency noise with an

intencity of from 70 to 100 db on the hiu•n orcunisn, ,.whercby we hove dotcrinod

the noise p•ermetnws,when the 2=fnitude of phy iolo,-ical Cispl;cc=ents in the audio

analyzer, suberous and vogetative branches of the central rerwus tlyzem n:poars to

be insizd~ficant, and the restoration of basic reaction= occurs within 1-2 min. each

a diaplacement was obtained after tha effect of a low frequency noise with an inten-

rity of 85-05 db, madiu frevuency noise with an intensity of 30-85 db 3nI high fre-

quency noise wi+h an intensity of 70-80 db ( A.A.Arkadyevskciy 1960,1962).

InieatIgated vere also the parameters of harmless effect of Ceneral vertica1 vib-

ration on the bi=mn orsneu It vas found, that * Gor.cral vibrstAcm with a frequency

of 30,40 and .50 6 and gvnlitudo of 15 microns causes no noticeable diC-lacoments in

the .ruberoas branch of the central ner = rystem. VGetotive reaction nlx do not

&o beyond the limitc of normal deviations. Theo 8li-It lirplacement of phyoiolocical

reactions is obaerved also aftw the effect of cencral vibl-.'ion with a frequency of

75 a and ariplitude of 10 microns(..hvnte=9~)

Those dats were obtained in ccnditions of IzunAtcd, i-niviCualf ofcof noire

and gencral vibration on the orCani= durinc laboratory izovezti Vtionc. 1t is InO.,

tat l.a th"r=e f.ctor. -a ffc.-t to cr "'t!: -'Ifcrcnt "" b"tm-4"

eqAh other, oz 'ell an Ly other factorz- of idustricI =ic-xum. stu-;l of the c=

"-ned effect I. important for bV£jcnic 2ntandardIzation of in.z::V:ia!fctc-':.
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-" !itc,-m e rources we have found no data, which cculd choractorize tho t iO l-

tý,nccas effect of noise- and general vibration of standard levels. The few rcports,

wTitton on this subjects speak about a mwoe intensive effect of a noise/vibration ccn-

binacton ot the human or•anlmý Zn the eport by A.Q.Ralchmlu1e'ch (1960) im o:,rfod

a conclusion, thnt industrial vibration my cause a peculiar chnnv in the cochlea

which promotes first of all a reduction in perception of lower zoundo ,likr h the

air and through the bone as well. Furthermore, such vibrsticn ny intensify the effect

of Industrial noise, as result of which there is a ",Fe exrivereed reduction in aural

sensitivit in the zone of perception of low level tunes, characteriztic far the effect

of vibration, the harmful effect of which intensifies with the rise in its frequency,

In his second repot AG.takhmlevichs investioatinC Iwofessional hearina difficulties

ram workers exposed to the oo,bised effect of noise am0 vibra tiOe discovered am8on. t:,cm

a msuch hdhm deogee of hear•in difficulty as copared with porsons which are ex-posed

to the aofect of the noise faect only.

An 00 lab was investiated the effect of Oua'es medium frequency noise with an

intensity of 80 db and its combined action with Ceneral vertical vibration with a

fr•eq•uq7 of 20 a and a'.;litude of 50 microns (L.Z.k7airva). The author of the in

veotiation reva.yedthat at the addaitional effect of Cenerol vibration there is a

aoticeable increase in the effect of noise on the aural sensitivityStability of body

equilibria daterioatos, the coordinatina role of the cran of vision In the tune

tion of a pooon'as state decreaaesse.•eitability of cortem corobri rise. end the stab-

ility of the cardlo-vescular ierots decreases. These invostiGntions are of conuidcr.

able scientific interest, but on their basis is i-pocsible to obtain a voluodofining

the permissible levels, because the no..e and vibration paramitern,taken by the aut-

hrxn nf the mentioned investiGations, exceed the ctanda d oneso The task of this ex-

1'crim~nt was to inveoti~to the combined action of mediun frequency noise with on

intenacit- of 85 db and -enwal vibration with a frequency of 50 a and amplitude of

15 micres, ie. the basis of the invsatigtian was tas simultaneoous effect o noise
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and vibration, the individual affect of_-Ybich is reflected. in.a slieht d3ynia-disnplaoement

of physiologocal reaction.• the orCpnim,

The observations were conducted in a sound proof chazberequipped with vibrato

O2T3,,70. H'oise ani vibraticu of experimental parameters were fed into the chtnbers

the first one from a tape recorder, the cecoa1 from a vibrator. The holse of the vib.

rate was 8reduced 9 by nrtilhonem . Zip Ouration of the effect of irTitnnt8 was one

houtrs.

SubJected to observation wore five healtb1V young people betwetn the sees of 19

and 24 years, with nornl herxinao Four series of obseurvations were made fee the Pr.

rose of evaluati~ne 1) effect of lab conditions "it:iout irr.titoi by noise end vibra.

tir•ni 2) effect of Opareg noisel 3) effect of *irw,•. vibration; 4-cccbined effect of

vibration and noise.

The investigation methods - aufiiomtry, chronoflsxaeetry and ECM.

The state of organsml unictilonsF determined prior to the affect of irri-

tants, iarsedisaely after their effect arn within definite time intervals for a period

of 30 min.

Measurement of values of reactive displacerents, obtained without irritation

by mentioned faf.-rs, did not allow to detect noticeable chaios in functions under

experimental conditions. The state of the very name functions efter irritation with

•purae facots Individually represents a picture of i•,-.!it dynamic displacements

with rapid rsetcration of initial reactions within 1 - 1.5 min.

As stated above, in the ompleted saeries of inva:-ti,-ations the Job was to atuiY

the combined effect of noise and Cenoral vibrition. . 7y reactive displacement is

here notieesably different from the dijliac '-'ont durinC individual action of the too.

ter, ny msiAitude and nature u.C Lii ru.:torar r.o acti-•I" cf the wc1-ni.

The first three pairs of curves (fic.1) lo -:ot diffor by an ox~esaed displacement

In aural so.ictivity. At the same ti5. tthe carabinic action of -oi.:o one. .eneral vib-

,,TI T,63-292/1+2



%.!on is reflected in the displaoccat of aural sensitivity in direction of an 8-

:0 db reduction end dela in restawation of Initial values by 3 z.nutes. and in individual

oase ev e .WOO

A shift In t1m of latent pcrwic of visual motertal reaction without IrrItntiom

as well as after individual irritation by noise and vibration vYied within 5-109

in direction of extension or curtailmet of this type. Caibined action of those fac-

tors Is reflected in extension of reaction tim by 16-25 8 * Restoration of initial

values takes place at the third and only in individual cases - at the fifth dMatee

It Is evS dent from fig.2othat the

roeateve M of cases with extended is.

tent reaction tino after individual irri-

tetion by noise and vibration exceeds so N=

sahat the number of cames of analoeous

value m C the very ne observed m sa

after they have been exposed to experimental #O C •

oditions without the effect of the men

tiazied factWso Doing uinaltanhcus of

foot of those facn.e the instanoes with

extended latent reaction time roach 100%o. 8i., a a

On the BOG we have not obsorved :.- hevn Fir.l.D1splaoenent of aural sensitivity
,.feto car*i.id effect of gaonerol vibration

not obherved a dioplacant in cWmeordi- and noie. Dotted curvos-aurel consitivity
at a froquoncy of audio signal 200 *1 solid

tin potentials Uter individuwl action curves-'ural sensitivity on a frequency of
audio s1.cfal. 2000 e.

of mdiuw frequency amins with an inton- 1-without irritation by faetors; 2-otter
nois;e irritation 3-ofter irritatinC. by

sity of 85 db and CnOaral vibration with Ceneral vibration; 4-ofter irritation by
noise and vibration.

a frequ•enc of 50 a and amplitude of •U.,

Pit the coubined affect of there factors in rentioned pamaters was reflected in the

extension of the diastolic phase- -f the heartfroqusntin of pulse and reduction

in. ".ic characteristice.

l -l- II292/lI2 4



in o4f the EG, typioal for pesoos obsheved by us. the basic intervals in 11

vere derived immediately after diueontirmation of noise and within 5 minutes after

the effect they constituteds Pq - o,16 - 0,17 sea; QT - 0.33 - 0.34 see; TP - 0.48 -

0.5 see. The very sam picture wne obtained in oZ:,priments with the application in

role of irritant a ceneral vIbitioidith'a freqtenoy of 50 o and amplitude of l5k ,

ej I

Fig.•2Dietribution of instances of deviation in tire of latent
period of vluual-moorial reaction by vrlues.
1-vithbat noise and vibration irritaticn; 2-o.fter noice irritation; 3-ettw Tib.O
ration irritationl 4-after cabibaeO noise/vIbration irritationo

The combined effect of noie and Cenoral vibration iii acamo~nnied by ex.tension

in diastolic phave of the hrit b,. 0.03 - 0.07 sce.vith a tendency in many instances

toward intensification anJ subrequent •ctoration of i;,itisl date within 5 minutes.

At sues an increase 14 diastolic time the -ulne frequency in the -ven ZCG equals

60 bents per imnpqe (deceoase by 3-5 be•to). 44r, lifforence c..-- itutes the magl.-

tude of opeedint up tho ipulne as revult of c n...rr*. action of eM-etnal -viration and

noise With p"MretorR, not e0e=06wtn,- 2tudard -levels. 7%e-. tolic index drop# here

by 3%.

These deviations cheaacterize a mueh hi::her doarco of si.ult-nunu3s action of the

ne.!d factnsin spite of the fact that the :a.Iiitudc of doviationa is within limits

of ncwil pbyaioolgcial reaction of the %vecrditis to oi~ilar irritations. The

heieht and form of the projection T reuained unc.nacd In all variants of noise-rib -

ration affect, adoptec in the investigation*

And so, the invattiCation carried out it u3 cii the caibined cffect of redium

I I I I II I



cynoiza with an intensity of 85 db arnd general vibration with a froquenc7 of

-c aaC mi.,11itude of 15. rav~ocmla cortutin diev21.icemont in the p'~iyo1oloCLen rc-nc-

tions of the aranism - ri~ce in threshold of audibility, a-.tannioa in ti=c ofl 1!,tvnt

por'ia4 of niotarial roce. 4n, Iftlnamu'e Ift rmiowt of heart 'rfttoles (coatrsoticrn) oni

necount of the iazto1~c cycle and as recult of this a quickeninC of the pulse at nor-.

Ml inituil frequency.

Buat the displace,.wat of phy:iiol~cirAc1 reactions in t~i~c _Ciyen case dnes niot Cc be

yond the liits of norcel araanirwml ada ptation, it a.ý,earn uris' ble and w~ithin a periodl

of 3 rtintes in a naJority of tihe observed emes back total restoration, of initial state

of the Irnves~ted ftnantionse ."h7 value of a longer~ lictina cuzmbined irritation Should

be su~agbt in clinical investi(ation of the effect of Ceneral vibration and noise on

Versoa" working under industrial conditionse with permissible parnz~tere of these f=o

tors, In thin respect are of ie st ho irrveatittionx by G.L*:;ovynzhszck (1940) and

Ve.YeS!mclayev (10,41), which have estasblished thnt durable noise, resultina in a die-

plsiameft In audijility threshold@ vithin li I.tz; of 10 db with restoration -.1ithin ý r~if,

appoars to be harmleast Our fin.]ines ari analoc~ouv -.o th~e findin-s by thove iuthorse

1. ZInividuaj. cl"I'act of noi.-o o-A =Oiuiw "rcrucnc;' -. c -uA:th nn i12tensity of

85 db end Cmerncr vilbraticn ok ', froniucncy of 50) c =-n arlitude of 15 P-clusert no

saurerscd dicpaocmr.nt in 1.4y.-Ic11oCie~l r? actions.

2. Cabined ef%'"jct of thc.-n, fwolorc voz i- , -nx por~zx-e,n'- ir~tonaify tho physio..

logc.oa3 Flisplacerbont of invoui.-ncd ftlnctions, but this *1Lzjacer.wnt eaose not

go beyond the lim2its o: norr~l adz.ilode4tation..
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