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Page 1.

?I EA N S 0? DEF EN SE PE ON PRODUCTION NOISE .
I

A. S. Palashevskay a.

r~.

Page 2.

• • ,~ 
In paip hiet is deternined the local and coaaon/g .neral/total

effect of noise on the hunan organisu, is given the con:ept of

“threshold of audibility ”,, “pa in thr eshold”, a logical— hygienic

boundary of auditory perceptions, and also are given the ea xinn i

• peraissible non e of the peak values of noise for different

frequenc ie s in production locations and design bureau.

Special attention is devoted to the description of

• or gan izational , technical , hea lth and hygiene •easures an~ aea ns of

collective and individual protection , chick lover the ha r afu l effect

_
_ _ _  

_ 
_ _ _  
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of the dif ferent prod uction noise sources on the human organism.

Pamphle t is i nte nded for the wide circle of the technical

en gineerin g workers of enterprises.

page 3.

~

PREFACE.

The level of prod uction noise is one of the most impo rtant

indices of the standard of production.

However , frequently to a reduct ion in the production noise in

numbe r of the branches of the industry qf proper attentio n it is not

given. Mechanical engineers insufficientl y utiliz e in the

constructions of machines new natural and artificial nonsonoro us

materials, the noi seless energy sources and other means, which are

found in the order of contemporary science and engine •nin~. As a

• result the mechanisms become themselves the sources of the emergence

of the high— frequency production noise which, acting on the organism

of yorke r, are caused occupational diseases.

• To fight with production noise pay great attention many medical

instit utions.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ •-~~~~~~~~• -~~
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In the institute of the hygiene of work and occupatio na l

diseases of the Academ y of medical scieuces of the USSR , is carried

out composite research on the physical nature of production noise and

acoustic laws, which explain the physiological and psycholog ical

effect of noise on the human organism . Are reveal/detected and are

studied the basic reasons for the noise formation of separate

aggregate/units in production, is detenii~ed communication/connection

of the audio frequencies of the productio n spectrum wit h technica l

reasons, are develop/processed measure s for the eliminati on of the

reasons for sound formation and propagation of emission/radiat ion.

• On the basis of the data of physiological investigations of the

safety of acoustic perception, the institute prod uces the estimation

of effectiveness f the utilized in indus try and newly

d.veloped,’processed attachments for the protection of th~

organ/controls of audit ion, and also are estimated the res ults of the

execution of different technica l and sanitation measures.

Large work on research on the physiology of auditory
• organ/control fulfilled the blade of eyw’ear, throat and nose, led by

Prof. V . I. Voyachek (military medical academy) , which determined

role and the valum of the common/general/total auditory—perception

r~ 
- 

- ‘
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function of organism,, air and bone conduction of auditory perception ,

and also the role of diffuse abi lity and electrical phenomena ,

occurring with son ic perception.

Page ê.

Vorks on f igh t  with product ion noise are carried out also in the

• scientific research institute in honor qf Erisman, in the  ph ysical

institute of the AS USS R . the institutes of industrial sa fe t y

measures VTsSPcts [All—Union Central Trade—Union Co u nci lj

and its branches.

In the Leningrad institute of industrial safety measures (LIOT )

are designed the instruients for level measurement of noise and its

analysis under production conditions, are developed effect ive

organizational and technical recommendations regarding fight with

production noise, and also “time/temporary sanitary norms and rules

on the limitation of noise in production”.

• The academy of architecture of the USSR and the academy of

•unicipa l services solve the problem of the rational acoustics of the

special—purpose buildings, and also work on the projects of the

reconstruction of habitable and industrial buildings for the

target/purpose of an increase in them vibration— soundproofing.

- ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~
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Measures for noise abatemen t are dqvelop/process.d also by

different boards, organizations and enterprises.

But the separate branches of machine—building continue to pour

as before into production the flows of the mechanisms, wh ich are

intense noise sources.

This position it is not possible to consider normal.

The future of machine— bui lding — thes e are the noiseless or

low—noise mechanisms, which eliminate the harmful effect of noise on

man.

Pa ge 5.

• INTRODUCTION .

• The disturbance/perturbation of the atmosphere in nature occurs

as a result of a change in its tempe ratur e, heating either the

coolings,, which is accompanie ~ by the movement of the masses of air ,

or as speaking, in the appearanc e of the wind . De pending on the

amount of the pert urbation impetus , of the masses of air can be

• - - —

~~~~~ ~~~~~~~~ - ~. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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soundless and imperceptible , if the lengt h of its wave is grea t , but
p

can be con verted into the wind , the storm ~ hurricane , cyclon e with

electrical discharges and the unrolling,ft.elings of thunder , wit h

rain or cloudbursts or the snow blizzards and other known to us

atmospheric ph enomena.

The perception of these atmospheric changes is received by us

through se nse organs. In particular clearly we distinguish the

initial and final stages of separate phenomena, transitions from one

• phase to the next.

Sound transmission is connected also wit h format ion/education in

the atmosphere of the air waves which transfer sound from its source

• to the aud itory organ /control of man — to eye/ear .
¶ •

The sounds , which exceed the loudnes s level of nor mal , human
• 

. Speech (shout , command /crew , colla pse in mountai n s, wa te r fa l l , s torm ,

et c.), affect the central nervous system of man, causing the

appropriate conditioned reflex.

• The noise of contemporary production generally considerably

exceeds the loudness level of huma n voice, an d by separa te

prod uction s it exceeds even the bound aries of the physiologica l

abilities of the organ/control of audition, leading to its depletion ,

• ~ . 
~~

• .
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to regener ation and even ossification, but in certain cases for its

instan taneous destruction. i.e., for final hearing loss.

~tovever. noise exerts har mful effect not only on the

organ/control of audit ion, but also on entire human organism . People,

working under conditions of large prodUctjon noise, usually complain

to rapid fatigability. a headache, a reduction in the pr ductivity ,

an involun tary increase of the reject in work. Practice shows that

simultaneously with the advent of symptoms enumer ated abov e occurs a

series of functional changes from the internal organ/controls of the

man: cardiovasc ular, digestive an d other systems an d the

or gan/controls, it would seem, not having direct/straight relation to

the organ/controls of audition.

Page 6.

Is explained this by the destructive effect of prodtiction noise

on cerebral cortex — the central organ/control of nervous system ,

which is higher leader and the distributor of all function s of the

hu man organism.

This circumstance causes and especially emphasizes en t i r e
• importance and the seriousness of fight with production noise.

~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :1_• •
~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • • •
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PHYSICAL NATURE OF SOUND ( N o I S E ) .

The effect of perturbing force on solid, liquid or gaseous

elastic body causes the mechanical oscillation/vibrations of

particles within its substance. The fluctuations of particles in the

form of em ission/radiation are transferred to the ambient air mediu m

and frequentl y are the  reason for emergence and p ropaga t ions  in

• free—air conditions of the elastic air waves, received by us as

sound.

• This phenomenon to more easily present on any system of small

mass and large elasticity: tuning fork, the rule, stopped up i n to

jaws, to the stretched string, which under the effect of

jerk/impulse, shoc k or another pertur bi ng force, as a result of its

elastici ty long tim e continue to accom plish the so—called n a t u r a l  or

free oscillations.

• Equal in magnitude perturbing forces are caused in the body of

the fluctuation of the determined force and frequency. With an

increase in the per tur bing for ce, increases the intensity of

• oscillat ions.

• • ..• 
_
~

_
~,
_ 

~• - • . ,-~~
- - ,.



• ____ 
_ _ _ _

DOC = 7723~~~01 PAGE 9

Equal in magnitude perturbing forces are caused in the  body of

the fluctuation of the determined force and frequency. With an

increase in the perturbing force , increas es the intensity of

oscillations.

An increase in the mass of substance or a decrease in the

elasticity of system reduces na tural  frequency and , on the  c o n t r a r y ,

with a decrease in the mass and an increase in the e las t ic i ty

frequency grow/rises.

The three—dimensional/space propagati.ou of acoustic raves in the

atmosphere depends on the ratio of the size/dimensions of emitter to

wavelength.. The emission/radiation of material fluctuation s by the

source of small in comparison with the wavelength of size~ dimension

occurs in the form of spherical or spherical waves.

The oscillatory motions of the plate, stopped up into jaw s and

gi ve n into action b y free play to one sid e, create the di rected air

wa ves, exiting/waste from its oscillating edge in the for .  of sector

or hemispheres. The sound of large intensity with the shor test

wa ve length is hea’ed by the narrow bea m, called plane wave.

L~~:_-~• • _  i~~~~• _~~~ _~~~ •~~~~. •• •~~~• ~~~~~~~~~~~~~~~~~~~~~ ~J•~ • . • • ~~~ • 
- 

• •
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Acoustic wave is formed under conditions of the air medium with

pressure in one atmosphere.

In all cases air wave consists of two periodic layers :  the

k •
~~

- condensed Under effect of pressure, caused by oscillatory motion , and

rarefied.

• The gra phically oscillatory motion of air wave is depicted in

the form of the sinusoid on whic h it is possible to de te rmine  the

basic physical parameters of wave (Fig. 1).

The ampli tud e of oscillat ion is greatest of deviation f rom

quiescent point. The amplitude of oscillation is measured in

millimeters and indicates the greatest in crease of air pressure isp,

of the emergent under action mechanical impulse.

Page 7.

Air pressure Ap is a difference b€tween the actual pressure of

acoustic rave p an d the atmospheric pressure p.

The uni t of the  measurement of sound pressure bar is equa l

approximat ely to one millionth of atmospheric pressure or pressures

in I dynes on 1 cm2 of surface.

• •_________
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Graph ic sound pressure &p is equal to amplitude a, an d therefore

it they frequently call the ampli t ude of sound pressure.

L. Wavelengt h 1~ - the distance between two symmetrically

arranged/located points of the adjacent acoustic waves, which ma de

one complete cycle.

Period T - time for which was made one complete cycle of

oscillation/vibration..

Frequency of acoustic wave — a quanti ty of periods , which  were

repeated for one second.

Unit of the measurement of frequency — hertz (Hz). Hertz is

equal to one oscillation/vibration par second.

The oscillations of the air wave, which are repeated per second

are not less than 16 an d not more than 20)000 times, they transfer the

sound of the vibrating body, which recovers by the organ/control of

the au dition of mn n. This ran ge of the oscillations of air wav e he is

called audio—frequency range, and air wave by acoustic wave.

Li •--~~ • - • — -  • - - - ~~~___
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A quant i ty  of oscillations determines the tone of sound.

• If the reverberating body accomplishes not mor e th an 100

oscillations per second, sound is obtained low (aneckoic). With an

• increase in the num ber of oscillations, the soun d acquires higher

(whistling) tone.

Intensity or soun d intensity in the source of its

• formation/education depends on the mass of the reverberating body and

spread/scope, which arose in it under the effect of shock or another

stimuLating effort/force.

Inten sity — concept ph ysical , t hat g ives estimation of sound

intensity according to energy content which will bear the air or

acoustic rave.

As the unit of intensity, measurement is accepted quantity of

the ergs of energy, elapsing 1 s through 1 cm 2 of the surface,

perpendicular to the direction of sound. Intensity is measured in

erg/cia/s. dym/cm2 or in W/c.Z.

- -  

—

~~~~~

-- -

~ 
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a

Pig. 1. formation of oscillatory motion and its parameters. a is

amplitude of the oscillation of acoustic wave , Ap — the ampl it ude of

I sound pres sure , T — the period of oscillation, 1 — wavelength.

• Page 8.

Theoretically the motion of acoustic wave is infinite , but

practical its energy is expend/consumed on the overcoming of the

internal friction of particles and air resistance, to acoustic

radiation it is converted into heat. W ith the removal/distance of

• acoustic wave from sound sources, increases its acoustic field, but

_ _ _  

•
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simultaneo usly decreases its energy.

The intensity of acoustic wave decreases inversely propor tion al

to the square of distance from source, i.e.. with an increase in the

distance d ouble, triple, four times sound intensity decreases

respectively four, nine, sixteen times..

: With very short waves sound, possessing the highest energy, it

is spread by the almost nondivergent sonic ray /beam, retaining energy

in the center of beam. For this reason high sounds are wel l audible

cely against emitter, on the side from emitter their audibility is

insignificant.

The length of acoustic wave is a value that depends on

frequency. Than is more frequency, those is shorter wave leng th .  W i t h

the smallest number  of oscillations, the Length of air rave has

ma ximum value (Table 1).

Therefore high—frequencys sound they are called shor t—wave , and

lov—frequencys sound — long—wave.

Sound is spread through all bodies — solid, liquid or gaseous,

but at different rate.

—~~~—•  •~~
— 

- 

• -

~

•

~~
_
~~1I•~ ~~~~~~~~ •. - -~~~~~~~~~~~~~~~~~~~~ ——~~~~~~~ —~~~ 

—— .• • • •



_____ --•~~~~~~~~~~—-~~~~~— 

DOC K 77231401 PIG! ~4- \~

The velocity of propagation of acoustic wave or the v ibra tional

speed of the particle motion of this medium is called the  speed of

sound v. It depends on the module/modulus of elasticity and density

of medium c and does not depend on intepsity or frequency sound

source.

For each this medium (by gaseous, liquid or solid) under

ident ical cond itio ns the speed of sound is constant value. The

velocity of propagation of acoustic wave in the different media with

t = 0~C is represented in Table 2.

The vibrational speed of movement of the particles of air or
• 

• ai~other gaseous or liquid medium is measured in meters per second.

During a change in the atmospheric pressure, the speed of sound

- 
• does not change, since simultaneously and proportionally is changed

the density of the medium.

With an increase in the temperature, the speed of soun d

increases, since air density decreases and the speed of t he  motion of

its particles grow/rises.



L DCC K 7723S401 PAGE t-8-

P Table 1.

h
___

~ \9aCTOTI 50 100 200 300 500 1000 2000 3000 5000 10000
B ” ’

~AJ1JIuHa BOA- 680 340 170 113 68 34 17 11.3 6.8 3,4
HL1 (t =..20°C)

8 C M

Key: (1). Frequency in Hz. (2). Wavelength (t = 20°C) in ~ m.

Page 9.

The product of the density of medium c by the speed of

propagation of sound v calls the specific acoustical resistance of

the medium.

The unit of the measurement of the specific acoustical

resistance of accoustic ohm is expressed in g/cm2/s. In Table 3 shown

acoustical resistance of the different media.

Specific acoustic resistance as index of density determines the

• sound— insu lating properties of materials.

Woise and some of its laws.
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-
‘ Sound (or the sounds, formed by the periodic sinusoiaal

oscillations of the reverberating regular body, for example tuning

fork) is received by eye/ear as id le time or the so—called musical

sound , the tone.

Pitch of tone is determined by the frequency of sound .

Tabl e 2.

C~e~a ~
r ;H~ ~~~~~~~~~

°;

1~\Bo3ayx 0,001205 332
• 

• 

~~ fl pecHaB Boj Ia 1,0 1430
(~\ pe3HHa 0 ,92 54

B Hec)R a roM BH~~ 0,6 530

• ~~ flpo6Ka 0,24 500

~1\fl ecoK 1,6 2000
KnpnH4 1,8 3600

13’\rpaHHT 2,7 3900
• 11,3 1322

¼~
1
~CTaJfl. 7 ,8 5000

~~~ TCKAO 3,0 5200

K.y : (1) . A.dium. (2) . Densit y c g/cm1. (3) . Sp eed of propagat ion of

sound v i/s. (4). Air. (5) . Itesh water. (6) . Rubber. ( 1 ) .  Felt in

umco.press.d form. (8) . plug. (9) . Said. ( 10) . Br ick. ( 11) . Granite.

(12) . Lead . (13) . st. .l. (14) . Glass.

• —-—•-——•- — - —  —•—-•-•- ———• --—•——- —•- -— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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T~~Lh  3~
ConpbTsIBJI euHe ConpoTK ernie

• Cpeaa B akycT u~ecJcnx Cpeu a aicycTli ’IecKux
OMax OM ax

~Bo3ayx 43 ~ O~~K3 120 000

~‘~Bo~ opo~ 11 ~Penni a 5 000
150 000 ~ Bo~~ouc a Hec~Ica- 32000

(~ )CTeKJI o 1200 000 TOM BU~~

• (~~CTaAb 39’J0000 ~IKHprIHV 647000
41ec0K 3~J 000

Key: (1). Medium .. (2). Resistance in acou~tic ohms. (3). Air. (~4 ) .

Plug. (5). Hydrogen. (6). Rubber. (7) . Wat er. (8) . Felt in

uncompressed form. (9). Glass. (10). Brick. (11). Steel. (12) . Sand .

Page 10.

The w hich surround us reverberating real object/subjects

accomplish complex oscillations. For example, in string or plate with

• shock, besides basic oscillation in the  place of application of force

on the adjacent and more removed sections also arise waves , but  t he

mo re high frequency which are superimposed on basic oscillations,

they inter act with them.

The fundamen t al tone is always accompanied by a series of o ther  

S — S.a~ _ t~~ S~~~~ - -~~~~-- — -_ — — —
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tones which are called over tones, i.e., by higher tones.

Pure~ ciean sound to obtain is very difficult..

1
If frequencies of overtones are multiple to fundamental

frequency, then such overtones call musical or harmonic tones. They

paint complex tone and they give to it the so—called “velvet y”

timb re.

dur ing the comple x oscillations of bodies, appear also many

nonharnonic, not multiple to the funda mental tone, overtones. If they

considerably di f fe r  in height/altitude from the f u n dam ental  tone, ‘1

then sound acquires sharp “metallic” timbre.

The irregular combination of the complex tones, which

si multaneo usly proceed f rom working ins t ruments, the co l l id ing  met al ,

mach ine tools or mechanisms, he is called product ion noise.

In ph ysical c oncept production noise is the complex tone,

consisting of the large number of sounds of simple tones m d

overtones of different height/altitude, force and direction. Between

their parameters - by frequency, by the amplitude of sound pressure,

by intensity — there is no any communicat ion/connection, but all the

oscillations as a whole bear irregular and unstable character.

• -

—- — -~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~
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Contemporary production consists of a whole  series of the

complex processes, fulf i l led with the aid of machine tools, machines

an d other mechanisms w hose work is accompanie d by the in ten se

prod uction noise.

For reasons for  emer gence, they dist ingu ish:

• a) the impact noise , which ap pears during the execution of

impact technological processes (in forging, forging, the

straightening of metallic sheets, t insmit h ing works , rivet ing, the

work of knockout machine tools, weaving and shoe machines, of

tumbling barrels, etc.);

b) the mechanical noise, w hich appears as a result of friction

of node/units and parts of mechanisms at idle and working course (in

catching of toothed whee].ss, in the work of cam/catch/jaws, valves ,

crank gears, etc.),  and also with the malfunctions of mechanisms, as

a result of eccentricity, internal slants, the inaccuracies of

assembly or wear of parts ( here enter cutting forces, tors ional

osciLlations, the clank of metallic parts, materials and articles)

C) the aerodynamic or hydraulic noise, which appears at hig h

hIFII~I__

_••__ 
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speeds of the flow of air or liquid , with  abrupt  changes in  the

direction (flow abou t the blade/vanes, on edges, with rotations or

the overco ming of any obstructions),, during pressure chan;e (during

compression, expansion , with  explosive—formation/education , during a

change in tem pe ra t ure , etc.).

Page 11.

Apy noise or complex sound can be decomposed and presente d

graphically in the form of its component simple sounds with the

indication of frequency and intensities of each of them.

The graphic representation of the composition of production

noise he is called noise spectrum.

Noise spectrum makes it possible to judge the character of sound

source and its frequency composition , to determine the most h a r m f u l

sounds and their localization helps to solve the question concerning

the measures of f igh t .

Any noi se has its, characteristic for it spectrum. The noise

spectrum of forging shop will differ from the noise of a~ :hine shop,

and the noise of compressor differ from noise and smithy and machine

shop. 

~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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The acoustic waves, which proceed fro. different sDurces, but

un idirectional an d whic h coi ncide in their phases, they are

• summarized ; havin; accurately oppos ite direction, w i t h  i~Ientical

intensity and the amplitude when the apex/vertex of sinusoid

coincides wi th the deepenin g of another phase, they are liqu idated :

those who are converging at an angle or not cophasal affect each

other, the y storefadded up partially, as algebraically, and “mask”

common/general/total background noise. This phenomenon he is called

interference (Fig. 2).

comm on/general/total noise level for many sources o n l y

insignifican tly di f f e rs from the highest its com ponen ts, but

sometimes it is less them precisely on the strength of the resultant

action of interference.

With two the noise sources of the equal to intensity,

common/general/total noise level increases (Table 14) .

Total noise levels from identical sources at the equidistant

f r o m  them point are given in Table 5.

With reaovalfdistance from sources, the noise is

• :: -~~~~~~~~ 
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atten uate/weakened .

Wh en , in the large location, several identical sources of noise

are present, near each of the m, predomina tes its inherent noise.

_________________ ~~_-~~~~ -~~~~~~~~~~~~~~~~ -..i-_ .  ~~~~~~ ~ LLL~~ :~~ .- -.— —-~~—---—- ~~••-~ - - -~~~~ 
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Fig. 2. Interference of sound (algebraic addition). A , B—curved of

sound vibrat ions, C— t h e  resulting curve.

Table 4.
—

~~~ ~l I  — — — — ____________________

Pa3HMga B .36 0 1 2,5 4 6 8 10 12 16 20

(~ ))
~ o6aaKa K ypoa- flpaKlKqecKn MO~lCH o H~ flpM- 3~ yK

*110 OaHorO McIOq- HHMaT b BO BUMMaNHe MacKK-
IIRKa a 06 3 2 ,5 2 ,0 1,5 1,0 0 ,7 0.5 I 0.3 0.1 pyerc~

Key: (1). Difference in dB. (2) .  Addit ion to the  level of one source

in dB. (3). Virtually it is possible not to take into consideration.

(is ). Sound is masked.

Page l2.

Acoustic waves, as light, can be scattered in the environ ment . 

- • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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The acoustic wa ves , which appear indoor , which  has four  w a l l s ,

ceili ng an d sex/f loor , achieving the enclosing constructio n, they can

be reflected from its surface par t ia l ly  or comple tely ( P ig .  3) , to be

refracted dur ing t rans i t ion  of one med ium to ano ther, to be absorbed

by the new medium or to penetrate through it , amd also to af fec t  t h e

elastic system as mechanical impulse , to t ransfer  by it its energy  -

to be for it perturbing force and to become the reason for  the

emergence of new mechan ical or acoustic elastic waves (Fig. 4).

Encountering in vay barrier/obstacle, acoust ic wave  is reflec ted

at an angle, equal to the angle of its incidence/drop and whic h lies

at one wit h it plane. Sonic ray/beams af ter  the f i rs t  r e f l ec t ion  are

distributed on entire location, them they are reflected ~igain, they

are accu mulated in the point , symmetrical with respect. to starting

• point, the y are reflected again and so many times until sound

consumes entire its energy and will  not go out slowly a f t e r t he

• multiple repetiti3n of its way. The continuation of sound ing  a f t e r

the cessat ion of sounding he is called reverberation.

—~~~~~ 

- 
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— ----, -~~ -.- -~~~~~~~--~~- - •



• --- • —---•
~--——— • • •—•-,—----•-•- - -——— - ---——••-—-—,•• -~~--—~~~—~~~-,--- —-~—-----• -—-• -—-— 

DCC = 7723 01 PAGE

Table 5.

I

U
4HCJI O Hc TOqH }IK OB 1 2 3 4 5 6 8 10 20 30 40 100

• lloOaai a K ~~~OBHlO oji- 0 3 5 6 7 8 9 10 13 15 16 20
noro H cToq HH K a B 06

Key: ( 1). Number of sources. (2) . Addition to the level of one sou rce
‘ I

in dB.

Fig. 3. Circuit of reflection, absorption and passages of the sound

through the obstruction.

Key: ( 1). Reflected energy. (2) . Incident energy. (3) . Abs orbed

energy. (4). Come energy..

_ _ _ _  • ~~ - -

- - 
. 

_ _ _ _  _ _ _ _



— - ?~~~~~~~~ - — _ ‘ 
_ 

~
— —

DCC a 772 3~~01 PAGE

• •
C Page 13.

The greater the intensity and is above the freq uency of acoustic

— wave , the greater time of its fading. Reflection coefficient

characterizes the conservation of energy of sound. The du ra t ion  of

time d urin g wh ich (after the cessation of the sounding of source) the
p 

energy of sound descends to threshold of audibility, be is cal led

:. • reverberat ion t ime.

The lesser the  size/dimensions of location, the grea ter  num be r

of reflect ions and , consequently, also absorptions occurs in t i m e

unit , the faster attenuates noise.

Maxim um sound absorption occurs at the medium frequencies

between 150 and 14800 Hz. With an increase in the frequency , the

absorption increases absolutely, but it decreases r e l a t i ve ly .  The

absorption coefficient characterizes the energy loss of Sound.

- ‘ The structure of the material, of enclosure/protection is always

capabl e of resisting energy of acoustic wa ve (large either numerous

~ores~ cracks, slots, opening/apertures or the low acoustica l

resistance) • and acoustic wa ve passes through it.

— - • - •r~~~~rr~~~~~~~ ,’tr - ~~~~~~~~~~~~~~~~~~~
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~~ . ! During transition of one medium to a~othet (for example , f rom

-‘ metal into air , f rom air into liquid) occurs refraction or the

refraction of acoustic wave. I n  this  case, the sines of t he  angles of

incidence and refraction are related between themselves as speeds of

sound in the appro priate media.

To the passage of the sound through any medium , just as on the

• 
• ‘ reflection of soun d, is spent the part of sound energy.

The coefficient of sound conduction indicates, what  pa r t  of

sound energy is transferred through enclosure/protection.

The sum of the  coefficients of sound reflection, sound

ab sorption and sound conduction is equal to un i t .

If acoustic wave encounters in its way window , v e n t i l a t i o n  u n i t ,

openiqg/aperture, then , in passing by through it, it becomes source

for the formation~ education of the new soun d wave. If obstruction

(screen) , met in the  way of the propagation of acousti c we ve , has

small size/dimensions , then acoustic wave flows about the it. If

obstruct io n large of size/d ime nsions, the n is acoustic wave , f l o w in g

• it, it can be divided into two hose/pipes which subsequently they can

- ~~ • - - -—-• • - -~~-- -• Th ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~ - - - -~~~~~~~~~m-~~--~ - ~~~~~~~~~~~~~~~~~~
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me rge, after leaving for screen the area of silence or sou nd shadow.

The higher the intensity of acoustic wave or the lesser the

obstruction, the shorter t here wil l be the sound shadow . This

phenomenon he is called diffract ion.

Sound is spread not only in air. the more intense way of sound

propagation is a transmission of the oscillations, caused by the

vibration of the reverberating body, by percussion devices, by

-
. walking, transport , in the for m of the material or solid sound ,

spread through part i t ion/baffles and overlaps (Fig. I ) ,  es pecially

durin g incorrect arrangement/permutation of equipment (Fig . 5) , and

also the penetration of sounds into building from the side (Pig. 6).

Such sou nd transmissions they occur the  more completely t h a n  t he

tight connection of the parts of the construction and t h an  nearer

among them selves the value of the acoustical resistance of the

con jugated/combine d ma teria ls.

• -~~~ - -
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0 Fig. ii. Propagation and the penetration of sonic ray/beam and

vibration through partition/baffles and overlaps.

Key: Li). background. (2). oscillating wall. (3). Adjacent room. (14).

kg ‘a’.
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PHYSIOLOGICAL EFFECT Of INDUSTRIAL NOISE ON TIlE HUMAN ORcANI SN ..

The audi tory funct ion of organism is the function of complex. It

consists of the ba sic organ/control of audition and which amplify

sonic perception perceptions through bone and the skin in t egumen t  of

• body.

In the s t ructure of the bas ic organ/control of the pe rception of

sound — eye/ear - are distinguished three principal parts:

• a) extrinsic eye/ear (Fig. 7) consisting of the pinn~ and the

external auditory passage, which is finished with the e a r d r u m ;

• b) the middle ear (Fig. 8) wi th  the  grafted to the  e a r d r u m  three

nuclei , wh ich tram amit its oscillations to the inner ear , by hamme r ,

by anvil and s t ir rup  and with the short t ube, called the a us tach ian

- -
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tu be, which connects the internal cavity of the eardrum with upper

part the swallows (closed in its lower part eustachian t u b e  is opened

slightly with ingestion, as a result of which entering into it in

this case air equalizes air pressure w ithin the middls ear w i t h

am bient pressure);

I 
C) the inner ear or labyrinth, tha t consists of thr~ a

5 semicircular canals and the snail/cochlea. Labyrinth is wholly filled

by liquid/fluid (endolyiph). Snail/cochlea is divided by “basic

diaphragm/membrane ” to two “floor”.

Pa ge 15.

• 
Diaphragm/membrane consists of several thousands of nerve f i b e r s  of

different lengt h an d thickness, collected in the form of the

• peculiar, grad ual ly  increased keyboard whose each key (receptor) is

- 

tuned to its peculiar singular to them received sound.

- • 

The eardrum, possessing elasticity, it acts as pressure unit of

acoustic wave.
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Pig. 5. Sound propagation on building during incorrect

arran gement/permut ation of equipment.
I—

Key: Cl) . Fan. (2) . Lif t .  (3) . Noise. (4) _ beating. (5) . Motor .

Pa ge 16.

c - i
- 

• 
The acoustic waves , caugh t  by extrinsic eye/ear, cause the

• oscillations of the ear drum and connected with it au ditory nu clei,

which lean on the most sensible diaphragm cf oval fenestra in the

inne r ear , which lies on l iquid/ f lu id  of l abyr in th .  Under  oval

• fenestra is located second Circular fenestra also t i g h t e n e d  bY

I diaphragm. When the  diap hrag m Of ova l fenestra is d ra wn in , the

- 

diaphragm of circular fenestra is stuck out, allowing for

liquid/f luid of labyr in th, by tha t not yielding to compression , to

accomplish oscillations.

Auditory nuclei , t ransferr ing acoust ic waves , they  n o d i f y  t h e n :

the ampli tude of the i r  oscillations is decreased, a nd fo r c e  of

pressure is increased , whic h contributes to reduction in to  the

fluctuation of liquid/fluid of snail/cochlea. Frequency in this case

remains invariable/unchanged. 

- 
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Receptors , obtaining periodic momentum/impulse/pulses, they

guide them on ceatripetal nerve fibers to the auditory cen ter of the

cortex of major cerebral hemispheres for response reaction (vocal,

motor , etc.).
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F - Fig. 6. Pe netrat i3n of sounds into bui lding f r om the side.

Page 17.

Acous tic wave (low frequency) , besides extrinsic and midd le ear ,

can penetrate the inner  ear to the snail/ cochlea th rou gh  the  t empo ral

bone Lbone conduction).

The au ditory perception , obtained on the basis of co:hlear

rece pt ion, is ampl ified because of d if fu s e sonic reception

(vibrat ion—tact ile perception) , tha t  is the proper ty  of al l  l i v i n g

ce lls, especially the cells of the  surface  integu ment s of organism ,

• which poss ess this property,  although by unevenly distributed in the

d i f f e r en t  a reas of skin in tegument .

Diffuse sonic receptor is the residual substance of the

perception of the auditory perceptions of the primary living organism

which, until now, has been preserved in man. From diffuse sonic

reception the momentum/impu lse/pulses go over the filaments of spinal

cord to the visual mounds  where they are contacted w i t h  cochlea r  ways

an d ampl ify sonic perception.

Cochlear sonic receptor is more adva nced, it obtains auditory

-—- -~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
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perceptions by means of air and bone— cranial con d u c t i v i t y.

• The range of sensitivity of hearing aid is extremely great.

Eye/ear receives as soun d of the oscillat ions whose fre quenc ies cove r
area from 16 to 22000 Hz in children and to 16000—18000 Hz in ad u l t

people.

l~ ~J c ,
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Fig. 7. Extrinsic eye/ear. 1 — gravel of the pinna, 2 — extrinsic

auditory passage, 3 — the eardrum , L8 — eustachian tube, 5 — the in ner 
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ear, 6 — the middle ear.

I
’

Page 18.

Frequ ency is received by man as pitch of tone. The greater the

frequency, the higher the tone of audible sound .

Low bass soun ds have frequencies from 30 to 300— 4 00 Hz ,

average/mean — f rom 400 to 800— 1000 Hz , high — above 1000 Hz .

The capabi l i ty  of eye/ear for  a comparative evaluat i~~n of two

simp le sou nd s, not d i f f e r ing by height , is estab lish/ installed

already from 0.3ofo to l o/o (1000 osc.,s it is possible t~ d i f f e r

from 1003 osc./s 3E 100 osc./s from 101 osc./S for bass tones).

The com ponents of industrial noise, which have the frequencies,

which corres pon d to musical tones, are transf erre d by man

considerably more easily.

Acoustic wave in order to affect the auditor y organ/control,

must possess the determined intensity. The range of intensity of

acoustic wave, perceived by eye/ear, between its extreme value s b y

height is distinguished approximately into a million of millions

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ -~~~~
-- -
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once. This range he is called intensity level.

For a perception very low on frequency ( to  64 Hz) and h i g h

(above 15000 Hz) sounds, i.e., ext reme va lues on the th resho ld  of

- 
- •• audibility range, intensity must reach almost 90 dB. W i th

removal/dist ance f rom the outet limits of audibili ty r an g e , the
I sounds beg in to be received at the lover value of in tens i ty .  Is most

• wide the au d itory sensation area of sounds approxima tely 1000 Hz in

-: frequency. At this frequency the sounds are audible at in tens i ty  f r o m

0.1 to 10’-~ dB. 

• _ _ _ _
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Fig. 8. More average/lean and inner ear. 1 — the eard ru m , 2 — t he

graf ted to it nuclei (melleus), 3 are an anvil, 4. striving, 5.

semicircular ca nals, 6. otolith apparatus~ 7 and 8 — the nerve s,

exiting/waste from semicircular canals and snail/cochlea t o  ce rebral
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cortex, 9 — snail/cochlea.

• 
•- •~ Page 19.

N in imum soun d intensity, which in state to perceive eye /ear, is

called threshold of audibility.

-

~ 
• Threshold of audibilit y — phenomenon is subjective. It  changes

ma ny times depend i ng on the state of the auditory function , age and

other factors.

• Thus, for instance, threshold of aud ibil i ty for a tone in 1000

6 liz for a normal audit ion .ust have intensity, equal to 0.00 1 b ar  or

0. 000001 atm -, wit h l ight/ lung deafness is necessary a l read y

strengthening sound intensity to 0.1 bar, wh ich correspond s to an

in crease of sound pressure 100 times, but energy 10000 t imes , i.e. ,

• threshold of audibil i ty in  this case higher t h a n  normal .

Threshold of audibility is determined with the aid of standard.

As standard is ac:epted the standard tone in 1000 Hz at t he  m i n i m u m

• value of int ensity , which is com pared with the zero level of

co.parison.

I
~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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As the zero level of compar ison, is conditionally accepted

standard tone into 1000 Hz , equal in the  uni t s  of sound en ergy 1 0 9

erg/cm tm/s or 10 I~ V/cm 1, and in unit y of sound pressure 0.000204

g/sm/cm or 2.10 ’ bar.

The zero level of comparison lie/rests below the audibility

ra nge of man and is start ing point from which  subsequently are

conducted all readings of acoustic values..

Stand ard sound is~ fed to audi tory organ/control wi th a slow

increase in the intensi ty until  in man ap pears the f i rs t  percept ion

of audibil it y. Thu s is establish/installed threshold of audibility.

T2~e d if f e r e n c e  between the zero level of comparison and

threshold of audibi l i ty  is measured in decibels and indica tes the

degree of hearing loss. The lesser this value, the ear l ier  wi l l

appear the perception of the audibi l i ty ,  the acute/sharper the

• au dit ion.

• the act ion of noise vith an intensity of 130 dB f o r  m a n

completely soun d/health y , with normal audi tion coincides wi th pain
• threshold, a f u r t h e r  increase in the intensity produces morbid

perceptions and can cause the sonic in jury:  the break of the eardrum ,

the atroph y of audition, the state of depression, behind which  h ides

_ _ _ _ _ _ _ _  - -, -• - - 
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itself the action on central nervous system, effect  on the

in voluntary musculature of bod y and the psychics of m an .

In some peopl e the full/t otal/complete absence of the per ception

of sounds, or the uppe r boundary of the region of aud ib i l i t y ,

lie/rests below pain threshold. This phenomenon is connected with t h e

premature ossification of the eardrum. Especially f requen t ly  t h i s

phenomenon is observed in persons, long t ime of those who were worked

under conditions of high—frequency noise.

~~he sound in tensi ty  level in range of audibi l i ty  betwee n

threshold of audib i l i ty  and pain threshold it is possible to measure

in W/c12, in energ y units — ergs (work , produced force int o I d y ne in

way in 1 cm) or in the units of  sound pressure in bars (pressure wit h

force into 1 dyne on 1 cm2 of surface) .

Page 20.

The sound intensity level or intensity level chan ges in geometr ic

progression and grow/rises by jumps from the zero level of comparison

10’s or 10100~ 00~ 000,000 times.

~ ovever, virtually manipulations with multiple—valuel numerals

are inconvenient and , furthermore, completely they do not correspond 

~~~~~~~~ ~~• - —•-• - •, -- - . - -
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to the ph ysi ological perception of sound vibrations, whi ch  would

hinder/ham per judg ment about physical phenomenon from p h y s i o l o g i c a l

positions. This all the more correctly since the audition within

au dibility range catches an increase in the sound intensity,

dif fer ing from the preced ing/previous perception to 260/3.

The identical growt h of volume is noted by the organ~ control  of

audit ion onl y in such a case, when Sound intensity changes into the
-
. identical number once, and not to some nu mber of ones.

For th is  reason for the measurement of the sound i n t e n s i t y  or

its intensity level , is introduced the logari thmic scale , in w h ich

• each step/stage differs f r om preceding/previous and t h a t  which

- follows 10 times. This relationship/ratio is named bel. Bel indica tes

- . that in how often the unknown sound intensity I exceeds in i t ia l  v a l u e

• I~ . but since logar i thm 101 = 1, l ogarith m 100(102) = 2 l,garitha

- 

1)000)0Q0( 10~~) a 6, this indicates that the first sound exceeds anot her
- by 1; 2 or 6 bel. Therefore the graphic scale of decibels has equa l

-

• 

intervals and indicates that in how of ten, the measured v a l u e  of

intensity is grea ter than the zero level of comparison.

In pr actice for the measurement of sound intensity, are accepted

s.aller unit , deci bel, equal to 0.1 bels.

~~~~~~~~~~~~~~ _ :. _~~ ~~~~~~~~~~~~~~ —~~. ~~~~~~~~ -~~~~~-~~~~~~~~~~~~~~~~~~~~ • •~~
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The calculation of intensit y level is conducted by the formulas

bsl or ~ = 10 lg I/Ia IB~

where I is a sound intensity;

I~ - a zero Level of comparison.

v 
- The product of intensity or sound intensity by the number of

oscillations per second creates volume of sound. Volume - concept

physical 1_

FOOTNOTE 1~~~ The unit of the measurement of volume gro is conditional.

For initial value for it, is accepted the loudness level of sound 40

background, which approximately corresponds to the v o lumm of whisper

at a distance 0.3 m. 1 gro corresponds to the introduced outside

boundary unit of the measurement of volume. i.e., sleep. ENDFOOTNOTE.

The pirception of vol um e the organ/control of the audi t ion of man is

ch aracterized by f rom this concept, since to each frequ en c y

corresponds its ampl i tude  of sound pressure.. The ampl i tude  of sound

pressure var ies from I millic’nth of millimeter to 2 cm , a n d  the

_ .4 -  - ‘ 

• 
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absolute value of sound pressure from 10 10 to 10~~ dyn/ce’ or from

2.10 ’ to 3000 bar. The eardrum and those who were gr a ft ~~ t o it of

from wi th in  the nucleus middle ear under the  in f l uence on them of

acoustic wave are converted it, decreasing the wave amplitud e and
• 

increasing pressure. Lov—pitcheds sound influence the perception of

high—pitca eds sound . Therefore under the  simultaneous i n f l u e n c e  on

the eye/ear of several simple tones of different frequency and equal

to intensity audible sounds do not present the sum of the volumes of

these sounds, but is created qualitatively the new value, whic h has

purely ph ysiological value — loudness level.

Page 21.

Loudness level is the resulting quantity of the physiolog ical

perception of the sounds of different volume.

The com paris n of the lou dness level of soun d with th e stan da rd

sounds wit h a f requency of 1000 Hz makes it possible to

reveal/detect,~ezp se equally loud sounds which can be depicted

graphically. @he physiological equality of the perception of the

volume of different sounds is establish/installed only for aud ition.

For level measurement of volume is establish/installed

pkysi.logical unit b c ’~ground, the corresponding to the unifor m

4

~ 

~~ -_______________ ________
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growth of vo lume and  indicating, how much measured v olume is g r e a t e r

• than the zero level of comparison. Volume grow/rises iii tt* e

-
~~~ ari thmetical  progression.

The loudness level of the sound above threshold of audibility to

pain threshold subjectively grow/rises 130 times.

c
• The loudness level of the simple tone can be defined and as

- intensity, expressed in dB above threshol d of audibility for  a given
frequency.

The dependence between volume and intensity in differen t areas

is expressed both the e: I (Table 6).

The range of intensity, received by the or gan/control of the
auditjon of man, are placed into 13 bels or 130 dB.

On the  given diagram (Fig. 9) are plotted/applied th~ phys ica l

and physiological quantities of sound or noise and equal loudness

contour, arrange/l ocated within  audi tory sensation area.

In t he  d i f f e ren t  questions of applied acoustics the re  is
• . practical interest in a comparatively narrow frequency band: in

speech speech we are encountered the sounds from 50—5000 Hz, where j 

~~ . -
- 

_  J
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600/o of energy of human voice falls on area below 500 Hz, and about
• 85o/o of energy - to area to 1000 Hz.

1~

(/ k H j ~a 3B Y K~ ~
‘
~~ rHo w e Hu e  

• i2 Cs~ia 3B~~K3 oru ouI eHH e
10 1g10 UHTeHcHB- jO 1g10 HWIeHcHB-

~~ 
~~~ 

(1145 eu (3 146 
- 

HOCT~ H

0 0 (~~~ or 1 7 70 1O~
• CJI bIIIIHMO- 8 80 108

CTH)
90 1fl 9 •

1 10 101
2 20 102 10 100 1010

30 1o3 11 110 1011

4 40 104 l2 120 1012

5 50 10~ 
l0l:~

6 60 106

Key: (1) . sound in tensi ty .  (2) . beL. (3). da. (4).. Ratio of

inte nsities. (5). threshold of audibil ity.

Pa ge 22.

]i the range from 1000 to 4000 Hz, the eye/ear functions in  the  best

way. (~axim um sensi tivity is arrange/locat ed near 1000 Hz. D o w n w a r d

~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~



~~~-~~ - . - ——— —~~~~~~~~ - - —~~~-— _ 
- - - ._ - -—~~~~---—— ----—-~~~-- .-- - -~~------ —

DCC a 7123j-k02 PAGE ‘2~ L\ C\

• from 800 Hz and upward from 6000 Hz the sensitivity of audition

weakens, gradually disappearing with the approach to the boundary of

audibility range.

On threshold of audibi l i ty ,  the eye/ ear capably of cat c h i n g  the

l ight/ lung rustle of leaves, the fl igh t  of dixa midge, the  beat ing of

pulse, i.e., the volume , approximately equal to one milliont h of

atmospheric pressure, and the same eye/ear receives the noise of

working motor approximate l y into 5000 baSS or the sound ar t i l le r y  L
shot into 5 million bar.

Frequency var iat ions with a of are less than 20 Hz,  w h i c h

lie/rests below the boundary of audibilit y (subso n ic Osci l lat ions)  or

higher than the boundary of audibility (ultrasonic vibrations) , t h e y

emit sound which objectively exist, but by th~ organ/control of t h e

au dition of man th ey are no longer received. -she aud it o ry

organ/control of man does not hear the soun d of Gal tom ’s w h ist le ,

which has 35~ 000 OSc./S , whereas the  eye/ear of dog, w h i c h  has wider

audibi l i ty  range both in the area of low and in the  range high

frequencies, it receives. In many insect and animals, the audibility

range is wider than in man, since for them the perception of

infrasounds or ultrasounds has biological value and it is prepared by

the centur ies—old evolution of their organ/control of audition.

L .  
-. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Direct effect on the  organ/control of the aud it i on  of ma n , bot~
i n f r a sounds and t h e  ul t rasounds, it is de t r imen ta l .

~~ T~~~
’ If~IL 

f~

I

~~~~~~~~~~

j “ I i~i~ ~~~~~~-~ 01 =-~ -
~~~~- ~~~~~~~~~~~~~~~ -r2°-= ~~ - -~~~= =-

~ ~~~
‘•

—
(

~2)~acmcma

Fig. 9. Audib i l i ty  range. I — pain threshold, II. — the  scale  c~~
decibels, Ill — t he  scale of volumes , IV — threshold of a u d i b i l i t y ,  V

— equa l loudness contour , VI — the zer o level of compar i s3n , V I I  —

lower boun dary of aud ib i l i t y ,  VII I  — uppe r boundary  of a u d i b i l i t y.
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Key: (1). Effect of pressure dyne/cm2. (2). Frequency. (3. sound

intensi ty  in relat ive units.

Page 23.

According to the data  of the  French scient ists, w o r k i n g  in  the

domain  of de f i n i t i on  of the degree of the physiological e f f e c t  of

noise on the  or ganism of man (“ Medecine aerona ut igue ”, 1955 , No 4 ,

pg. 309—356) , the noise of approximate l y 150 dB for  m an is not borne .

An increase in the  i n t ens i ty  of the  acoustic wave , di rec ted  to ward

metallic plate, to 180 dB, causes fatigue of metals. The

ranjet/direct— flow air intensity waves with an of 190 dB cause the

static damages: warping su tures , the  escape of r ivets, t h e

destruction of metal l ic  plate.

Thu s, eye/ear plays the role of delicate appara tus , a ccu r a t e l y

reacting to negligibly snall changes in the parameters of acoustic

wave and which realizes a direct coupling of the human orjanism wis- h

the external worU. At the basis of the work of hear ing  a i d , l i e/ r e s t

the laws of acoustics.
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Is g iven  bel ow the table of the loudness levels, w h i c h  are

encountered in the daily life which can serve for the approximate

- -‘ determination of the  loudness level of other noise sources as method

of comparison (Table 7 ) .

The degree of the s t imula t ing  noise effect  depends on m a n y

reasons: the intensity of acoustic wave, frequency of osc i l la t ions,

duration and regularity of its action.

(I )i-lcro’lffflK wvMa- rpOMICOCTH . (16

(3)Wenor (rnx~ il) 10
‘IWenor cpej~Heii I p O M K O CT I 4  20

(~~ )6HeHHe cepit~a (y rpy 1Ho~i K.1eTKH) 15
( C ’ ) B  Ka ap rH pe C TOj 1cTUM~ CIeH aMIf Ho’i &~o 15—20
( 7 ~ruKaaMe H aCTO Jl bHb i X 42C OB Ha p accro ai iuui  0.5 i~ 30

~~ 13 ic~api~tpe ~1H~ M (npoHIlKnoaeuHe B H eu JHCI - o uJv~ia)  32—50
(~‘-j ) Pa2~Ho ( THxaR nepe.la~ a) - 40
(j  ‘,)o6~jq~iwi i  paaroaop 60—65
( I I) Wy ~i y ’1pe~ueH1~a 65—70
(k~,r po MKHl% ~~3tOB Qv 70—75
( LThJinwyu ~asi Mawn hlx a  6e3 noiKj Ia lKIt 70
L / &i) r IHuly uL aR MaWHHK a C nOaK.,a 1K0~l Boii~Iok a 60—62
(/5)Pa~no (rpoMKasl nepe ia~~a) 80

~/~~)W yMoa0~ 41ou a ropo~e HO qb iO 38—40

(J7~~ xcH8J1enHa8 yu~t~a c rpa~~ ae~ SO—go

~aro~e ~erpo 80—90
uq~

-f a UJIaT$opMe ~erpo OPH npoxo~ e 110e311a 97
~ ‘tMOTO1LNKJ1 6e3 ray unIte-ill 102

~2i *llyu caMoJiera ü 5 i~ or o~~itra 130

I 
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Ke y: ( 1) .  Noise source.. (2) . Loudness level , dEs . ( 3). W h i s p e r  ( ca lm) .

(4). Whisper of av erage,mean volume. (5) . Beating of hea r t  (of

chest) . (6) .  In apar tment  wit h th ick  wall s at n ight .  ( 7 ) .  Tick of

-
‘ 

clocks at a dis tance 0.5 m. (8) . In apartment daytime (penetration of

ambient noise) . ( 9 ) .  Radios (calm transmi ssion) . (10) . Usual

• conve r sa tion . ( 11) . Noise of institution. (12) . Loud conversation.

(13) . Ty pe writer  w i t h o u t  bl ock/backing. (14) . Typewriter  w i t h the

block/back ing of fel t .  (15) . Radios (lo~ I transmi ssion) . ( 16) . Noise

backgr ound in city at night. (17) . Lively street w i t h  streetca r.

(18). In the car of the metro.. (19). On the platfor m of the metro

with the passage of train. (20).. Ilotorcycle without silencer. (21)

Noise of a i rcraft  5 m of screw/propeller..

Page 24.

(~he que stion concernin g which of the indicat ed reasons is mos t

harmful ,, unt i l  now , is not explained. It is known tha t  t~t e

industrial noise acts on central nervous system and, consequentLy,

also i~ot entire human organism. As a result of its action , changes

blood pressure , are disturbed the funct ions of heart , dig estiv e

organ/cont rols, appears nausea , vertigo and  the vhole series of o ther

phenomena in organism,  the  speaker s about the damage of n o r m a l  s ta te

and calling supp lemen ta ry  energy consumption not for  deve lopmen t  and

~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~-~~-------- --~~~- : -
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vital  act ivi ty of organism , but  for  the overcoming of the  h a r m f u l

effect of noise , on the self—defense of organism.

The h igh— frequ en cy  noises , i.e. , such in com posit ion of wh ich

predominate the  sounds of high frequency more harm ful, rather than

low—freque ncy noises. Noise with an intensity of 120—130 l B  causes a

loss of efficiency of work on 40—600/0, it retards the raiction of

man to sou nd s ignals , attenuate/weakens attention, it con t r i bu t e s  to

an increase in the t r aumat i sm and occupational diseases.

Exper iment shows that the tired eye/ear completely of sharpness

perception does not reduce. Each time remains the minimu m dose cf

“residual strain”, shar pness decreases hardly by not iceable  doses ,

and the ti me , necessary for the reduct ion of the  norma l f u n c t i o n s  of

audit ory organ/con t rol , once f rom time grow/rises.

The prolonged act ion of high noise on the organ/cont ro ls  of man

is led to their regenerat ion, the appearance of a defect iv e hea r ing ,

which converts to deafness.

The adverse e f fec t  of noise affects the workers already the

f i rs t  year of work and begins from the bl u nt ing of the audibility of

various frequencies (most freq uent ly in  the  range of th e  percep t ion

of frequencies f r o m  2048 to 4096 Hz) in t he  basic curl of

- -
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snail/coch lea, an i then it is spread to upper cur l — t he  place of the

app lication/appendix of the effect  of t~e waves , which go across the

bone and the  body.

A red uction in  the normal threshold of audibili ty to 4 year s

comprises, i.e. , 35 dB , to 6 years — 50 dEs and to 8 years  — 82 dEl .

f~rour the viewpoint of physiological, it is distinguished:

a) the local action of acoustic wave on the organ/ cont ro l  of the

audition of man , inc luding  on his vestibular part ;

b) the  effect common/general/total — on central n e r v o u s  syste m,

and through It an] on the more distant from eye/ear organ/cont ro ls .

• Acoustic vava can appl y i n j u r y  to auditory organ/ cont ro l  both

during air and during the bone passage of sound for snai l/cochlea.

Injur y can be acute/ sharp, when damage in eye/ear occurs  in to

very short in tervals  of t ime, very frequently for f ract ion s of a

second, as they sp eak “wi th  light ning speed” , and also chron ic  under

the prolonged action of the industrial noise w hen damage is done

gradually and is detected after the irreversible regeneration of the

organ/control of a udition and disorder of other functions of
organism.

—a - •- 
~~
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Page 25.

Acute/sharp in jur ies  occur under the effect  of the p o w e r f u l

aperiodic oscillations of the ait medium, which t raumat ize  the

eardrum and the middle ear , or the period ic oscillations, w h i c h

- possess large intensity and which act on hearing aid for all its

extent/elongation, i.e., without depending on the selective

sensitivity of snail/cochlea to different frequencies.

The limit af ter  which the sound or noise has their

invariable/unchan;ed adverse effect on the human organism with the

phenomena of residual action, includes the abilit y of the

:- organ/control of a udition for adaptation. i.e., for the perception of

- the sounds, which exceed harmless. But it is necessary to keep in

- 
mind that this ability Of the Organ/control of audition is very

- - limited and does not exceed 10 d~. Furthermore , it is necessary to

assu me that  the adaptation more concerns the conversion of soun d

Fressure , i.e. , the  volume of auditory perception, since hea r ing  aid

- to this conversion is adapted by nature .

@he st ate of the audition of man is determined with  the  aid of

th e e-lectro-acoustic instrument of audio.eter (Fig. 10). I n st r u ~~ nt

~J lilT T1T. ~~
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consists of the generator , which gives sinusoidal stress, regulable

with respect to frequency,  a t tenuator  (d iv ide r/ denomina to r ) ,  t he e x it

- 
-
~ voltage, cal ibrate d completely in dB , and telephone or d y n a m i c s,

calibrated completely by the special instrument, called ‘t artificial

ey e/ear ”.

To the eye/ear of that investigated throu gh the te le p hone , feed

the sounds of d i f f e r e n t  intensity,  gradually it increasing, and,

after grasping the onset of audibility, they  note reatiiri~ s. Th en t h e y

transfer/c on vert to the measurement of sensitivity in t h ~ range of

other freq uencies according to the establ ished/installed sca le.

The obtain ed results of measurements depict on a u d i o g r am  an d on

a di f ference in the  values establish the degree of deviation of

audition f rom norm.

~~~r obtaining the data on the stat e of audit ion w i t h  hi g h

accuracy (to 2— 3 dB) in the laboratory of LIOT is applied f o l l o w i n g

method .

Investigation is cond~ cted in the specia l sound and

Vibration— insulated room. @nstruments aid investigator are

arrange/loca ted in adjacent room. Communication/connection wit h

tested is maintained by ind icating lights~. Sounding can be

_ _ _
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mo mentum/ impulse/pulses on increasing or that  which damps. The

compound of these conditions with vocal reinforcement (ac :ording to - -

- ‘ 
the method of Prof.  A. C. Ivanov— Ivanova—Smole’s physiologo) makes

it possible to obtain a precise repr esentation of the s t a t e  of

audition.

The obtained results are checked by the perception of t he

intelligibility of speech.

The analysis of the state of audition wit h the  aid of t u n i n g
-• fork, pocket watches, speech less it is in a whisper ac cura tely,

since it depends on m a n y  conditions which can lead to errors.  ~~re

• applied they only when instruments and experimenter ’s is absent,

large experience.

- 

- 
The m ost accurate result can be obtained under laboratory

conditions or the special chambers after the repeated removal/taking

• of readings. In such cases the audiogram is constructed accord ing to

av erage data..

The quantitative estimation of hearing loss is determined in

decibels.

- ~~~~~~~~~ f!~~~~~4~~~~ - M — - - ~~~~~ ~~~~ .-~ --• - -
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Fig. tO. Audiometc y. 1 — audiometer , 2 — buzzer i n t e r r u p t e r, 3 —

rheostat, 4 — neon tube/lamp, 5 — telephone. 
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Page 26.

PRODUCTION CONDITIONS.

Noise level in pr oduction changes between separate shops between

very wide l imits  depend ing  on the character of installed e q u i p m e n t ,

its power, technol ogy, time of connection/inclusion and disconnection

of aggregate/units ; an increase in the velocity even of one of the

aggregate/units or a chan ge in loading shop each time are led to a

change in the composition of noise.

Fur thermore, one should remember tha t and wi thin  the  shop of

noise at d i f fe ren t  points it can be different, since each source

forms its noise zone (Fig. 11 and 12) . Measures for  a r e d u c t i o n in

the noise are oriente d precisely to isolated points.

The est imation of prod uction conditions of work f r o m  the

viewpoint safety a n d  of ind ustrial sanita tion technique is produced 

~~~~ - -~~~ 
-~~~~~~ 
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on obtaining of the  fol lowing data:

a) the  determinat ion of the intensity level of noise (in dE l )  in

- ~ shop and of separate aggregate/units;  -
-

b) the determinat ion of the loudness level of the noise (in

fon);

C) of the com position of the noise spect rum an d

development/detect ion of its harmf ul components;

d) the establishment of localization of the components of n oise

from sources.

The gra phic representation of the intensity level of the

components of production noise is different: the spectrum can be

continuous, when in production noise enter components different

closely spaced friend and to the friend of frequencies, and discrete

(intermittent), tha t  release from the overall zone of the noise of

the intensity of tone components.

On one gr a ph it is possible to compare several spectra. Along

the axis of abscissas, divided to octaves or baud , are set aside the

frequencies of the simple tones, while along the axis of o r d i n a t e s  —

— 
- ~~~~~~~~~~~~~~~~~~~~
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their ampl itudes in relative valu es of noise intensity, iirectly

counted off accord ing to the scale of the output meter ~f the filter

or in the absolute values of noise levels wit h respect to the

ge ometric mean frequencies of the bands of analyzer  or f i l t e r .

Page 27.

The determinat ion of noise spectrum somewhat  is compl icated in

the presen ce of period ic momentu m/impulse/pulses, and afro

low—freque ncy componen ts (vibration), not recording by son ic

•icrophones , but h a v i n g  very large va lue  dur ing  the  d e t e r m i n a t i o n  cf

noise source.

This noise can be reveal/detected only by capacitor eicrop hone

with oscillogra ph.

Research on t he  spectra makes it possible to separate/liberate

its basic com ponents from the secondary, to determine most h a r m f u l

and thereby to reveal/detect the reasons for their emergence , and

consequent ly , the way of a reduction in noise and even

structural/design estimation of mechanism.
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Fig. 11 . Noi se zone of tumbl ing  barrel with electric motor.

Key: (1). Sound intensity in dB. (2)~ Frequency in Hz.

&I acmc r7 a 6

Fig. 12. Noise spectrum gasoline—engine saw.

Key: ( 1) .  Noise i n t ens i t y  in cL I3 , (2) . Frequency in Hz.
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Page 28.

Table 8 gives the exempla ry/ app rox im a te  level of prod uct ion

noise, measured in shops with the predominance of the noise of impact

character.

The noise spactrun of impact character (Pig. 13) is moved  to the

left, to the side of low frequencies (from 1 to 2400 Hz).. This is t h e

noise of large i n t e n s i t y  and hi gh loudnes s level.

The sound s of the low—frequency spectrum create t h e  p e r c e p t i o n

of touch and pressure not only in eye/e ar , but are felt  also wit h

skin can lead in the forward direction of acoustic wave to the

lightsing breakage of the eardrum — to hearing loss.

The product ion  noise spectrum of machine  shops (Fig. 14 and

Table 9) is d i s t r ibu ted  over a wide range  of frequenciec (from 20 to

8192 Hz) . The large p a r t  of the components is arrange/loz~ated to t h e

r ight  in the range of average and high frequencies ( f rom 200 t o  5000

Hz). ,  In the spectrum is noted the noise of all parts of the

mechanism.,

-~ — _I_m- - —-—
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Negli gibly small  deviations in the s~ ze/dimensions of the parts

of machine tool or aggregate/unit  are refl ected in the com posi t ion of

- noise. 

~~~--  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~.
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Table 8.
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• ~~~~ ~~~~~~~~~~~~~~~~~~~ 
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Key; (1). Designat ion of shop or production. (2). Intensity of noise

dB. (3). Forging. (4). Chopping department/separation of foundry

shop. (5). Blow of hammer on steel plate/slab. (6). The tumbling

ba rrels of found ry  shop. (7). Stam ping. (8). Nailuaking. (9). file

cutters. (10). Riveting. (11). Knockout. (12). Boiler room . (13).

Copper smithy shop.. ( 14) . The tumbling  barrel.
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• Fig. 13. Noi se spectrum of impact character. 1 — the asseubly of

me tal structures ( s tump  of the welded joint by pneuma t i c  chise l, 2 —

s tamping room.

Key: (1). Sound intensity in dB. (2). Frequency in Hz.

— Page 29.

For different f law/defec ts  dur ing  the manufacture of mechanisms, is

characteristic the determined noise: with the inaccuratel y ca r r i ed

out space of linki ng of gears, is noted the  h u m m i n g  of va r i ab l e

force, wit h the  incorrect geometric form of profile of the tooth of

gears , is heard out the  knock , which f luct uates noise it is the

consequence of eccentricity of gears. etc.

Loudn ess level is masked because of low—pitcheds soun d .  In sp it ~

of the presence of high—frequency components the  cOlfllOfl fga nera l/total

noise level in ma:hine shops is 85—90 dB..

The intensity level of aerodynamic noise is given in Table 10.

In the  composition of aer odynamic no ise spectrum , enter the

no ises of wide f requency ba nd with the isolatiop/ liberation of the

—-

~ 

- - ___________
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separate sharp components of the large intensity and unp leasant tone,

wh ich frequently reach pain threshold (Fig. 15 and 16). 

- -

- 
~~~~. ~~~~~~~~~~ ~~~~

- - - -
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Fig. 14. Noise spectrum of machine shop. 1 — d r i hin~, s t r ipp ing ,

polishing, 2 — t u rn ing .

Key: (1) . Sound in tensity in dB. (2) . Frequency in Hz.

Table 9.

-~~ HHT4HCH BKOCTi, l4uTeucIlBIlocTb

~ 
C~aiioi ~p’i wY Ma CTaII0K 

- 

~~~~W V ’t a

O63upoqul,I~i 95—105 W•’iu$oBal bli bIll 105
93—96 OnRc Toi ~u&i i~ 106

Ceepa b~Iw~ 114 ~
“11oJ1 l~po o a 1bI lbx e 6apa- 108

(,I1HCBMaT MK~ ) ~auw
\ “ CrporaJlbHbI~% 97

Key: (1) . Nachine tool. (2). Intensity of noise dE. (3) . S t r i pp ing .

( 14) .  Polishing. (5). Turning. (6). Braiding. (7). Boring (“ pneumatic

tire”). (8).. Burnishing barrels. (9). Planing.

—~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —_
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Pa ge 30.

In certain cmses noise source can become the reson~~m~~e -

phenomenon of a marked increase in the amplitude of the oscillation

of the body, caused by the effect of external forces during t h e  phase

coincidence of its own and external acoustic way . 

~~~-~~~~~~~~~~
• •--

~~~~~~~~—~~~~~~~~-. _____ 
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Table 10.

Is 
~2~ YpoBeHb

HaHMCHOBaHIIe ijexa Han HHTeHcI4BHocrH
np0H3BOACTBa ul yM a

~Typ6oxoMnpeccopnble 3aJI bI 118

\~ Beamanniopw ueHTpoóea4 HbJe 105
\S~I ’CoMnpeccop n ann CT3HijHS1 110

~~~flneBMarH~ ecKaR pa3aaabuo8lca 106—110
\J~I(oreJtbuann (4rn pcy HK a) 100

Key: (1) . Designat ion of shop or production. (2). Intensity level of

noise dB. (3). Turbocompressor halls. (14) . Fans are c e n t r i f u g a l .  (5) .

Com pressor station . (6) . Pneumatic rolling—out.  (7).  B o i l e r  room

(injector).

-

I

96 — —

80 — I ~~~~~~~~~~ L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~2 sr, 
~~

~-. ~ • ~0

Fig. 15. Aerodynamic noise spectrum. 1 — welding set; 2 - benc h of

the blasting of the blades by airstreaa wi th  a velocity of of 140

~~~~~ ~~~~ th 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Key: (1) . Noise intensity in dB. (2) . Frequency in Hz.
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Fige 16. Noise spectrum of centrifugal compressor. I — t he

cabin/compartment of testing, 2 — exhaust.

- Key: (1). Noise intensity to octaves in dB. (2). Geometri: mea n

frequenc y in Hz.
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- • iN S TR U ME N T S  ~ROCEDVRE ~~ THE MEASUREMENT OF PRODUCTIO~J NOI~IE.

For the measurement  of the quanti tative value of t h e  i n t ens i ty

level or loudness level of production noi se in shop or on work area,

and also the  noise , created by separ at e aggregate/u nit or anot her

pr imary source , to ~~aluate  the effectiveness Of measures or

determination of the conformity of actual loudness level permissible

is applied mova ble objective inspector au d io—noise meter ShI— 5 3 .

The audio—noise meter ShI—53, designed in the Leningrad

institute of the protection of labor (designer eng. !u. N.
I 

~ Il ’yashuk) . •akes it possible to measure the loudness leve ls f r o m  55

background and are above , the intensit y level of noise f r m  55 to 140

da and noise level f r o m  3—2500 gro.

- The a ppearance of audio—noise meter with the rem ove d ca p/cover

is given in Fig. 17.

- 

Micro phone 1 is built in into fron t panel 2, on wh ich  are

arrange/located the needle indicator of output/yield 3; the

knob/b utton of the connection/inclusion of feeding: the knob/stick of

4 switches, which realize/accomplishes shift of the frequency

characteristics of audio— noise meter — switching the level through 20

dE and checking of the anode and filament voltage of lamps. On panel

~~~~~~~ ~~~~- ~~~~~~~~~~~~ 
— —



DOC = PAGE ~19- :1
is located the seat/socket for calibratin g the strengthening fr o m  the

gr id/network of a l t e rna t ing  current and the chrome— plated

screw/propellers, which cover access to th e  splines of the  control  of

filament voltage.

- ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~ _____ 

_______
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Fig. 17. Movable objective noise—survey meter ShI—53. 1 - microp hone ,

2 — front panel, 3 — the  needle indicator of output/y ie ld , 4 - t h e

selector knob of the frequency characteristics of audio-noise mete r

(switching the level through 20 da), 5 — the seat/socket of

calibra tion, 6 -- g au g i n g  cord , 7 — conversion table from loudness

level to the scale of natural volume.

Page 32.

In the removable cover of cover, in special seat/sockets, are

packed the screwdr iver and gauging cord 6 with plug and the

branching/fork in which is built in the divider/denominator .  In

ca p/cover is fastened table 7 for trans i t ion from loudness level to

— -~~~ ~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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the scale of natural volume.

The principle of the work of audio—noise meter, in genera l

terms, consists of following (Pig. 18)..

Microphone converts sound vibrations into voltage. This voltage

enters the entrance of special amplifier. Amplifier consi5-t s of 4

cascade/stages on lamps 1B1P and 2P1P (miniature finger pentodes)

with feeding from two small dry cells (battery from hearin g aids). i t

• has two frequency characteristics: pla ne, or linear, for the

measurement of sound intensity in all operating range of levels and

for level measurement of volume from 80 background is above and the

second, that corresponds to the sensitivity of human eye/ear on

loudness level 70 background.

Standar d microphone of the type of MD—35 is built in into front

Fanel.

The needle indica tor  has a scale, calibrated completely w i t h i n

l imits  25 dB ( f rom —5 to +20 dB) . On section f rom 0 to +20  dB , t h e

scale is uniform. A change in the sensitivity is produ:el by the

jumps throug h 20 dB. Readin g of audio— noise meter is determined b y

the addition of readings of switch and the rifleman/gunners of

indicator (if rifleman/gunner it is arrange/located more to t h e  r i yh t

- ~~~~ -
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zero) or by the subtraction of rea d ings c~ arrow/pointer fro~a

readings of switch (if r i f l eman/ gunner  does not reach to  sca le
Is

zeros)..

The translation/conversion of loudness level into the scale of

natural volume is produced on the table, strengthened to :ap/cover.

F 
Audio—noise meter is calibrated from the gr id/ne twork  of

I - alternating current, it is simple in control, h as weight  3 .2 kg a n d

• small dimensions (200 x 160 x 110) . It is regulated by t h e  s imp le

switching of characterist ic .

‘ Audio—noise meter determines the sound pressure level at the

pa rticular point. Several measurements of noise at d i f f e r e n t  p o i n t s

- 
is determined the average value of the common/general/total sound

energy of noise so urce. Along with the inspection of sour:e and its

subjective audi t ion , the sum of these data is sufficient for the

• overall estimat ion of noise and determination of the ways of its

weakening.

For the es tab l i shment  of the qua l i t a t ive—quant i t a t ive  e s t im a t i o n

of f requency components  in the com position of noise to objective

audio—nois e meter, are connected the ins t ruments  for  a u t o m a t i c

analysis — ana lyze r s  or octave band— passe f i l ter .

_  

•0

L~~~~
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For rel ieving the noise spectrum under  production con d i t i o n s ,  is

applied the portable band freq uenc y analyzer of LIOT of the

construction of eng. Yu.  M. Il’yashuk (Pig. 19), in whom are us~ d t h e

so—called active or electronic filters RC~. Analyzer requires the

am pl if ier as wh ich is utilized the audio—nois e meter Sh I - 53 . The

frequency characteristics of analyzer are analogous to the

char acteristics of spectrometer.

— —~- - T  - ~~~ -~~
-
~~~~~ --~~~~~
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Page 33.
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Pig. IS.. circuit of audio—noise meter of ShI— 53.

Ke y:  (1) . V.

Page 34.

W o r k i n g  f req uency band of the ins t rument  from 36 to 10)300 H~ .

- - - ~~~ - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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IRstrument has 25 adjacent bands with a width of into on~ third of

- octave.
Is

Instr um ent consists of two mutua lly detuned frequency—selective

amplifiers and the output stage with the indicator whose sca le is
- 

thoroughly calibrated within limits 30 dB.. The exchange of p a s s b a n ds

is realize/accomplished by switching condenser/ca pacitors and

resistances in block RC. 

- -- - - ~~~~~~~~~~~~
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Pig. 19. Frequency anal yzer of LIOT. a) are  general v iew , b) — block

diagra m. I — the paired switch, 2 — outpu t meter with the scale on 30

dB, 3 — frequency scale, 4 — the knob/stick of the start of

instrument and the check of the supplies of power , Sb - audio— noise

- _ _ _ _ _ _ _
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- •- mete r~

- - , Key: ~1). Logarithmic voltmeter. (2). Entrance. (3). Videband

amplif ier .  (4~i. The medium frequencies of filters, Hz, (5) . Loops of

feedback (bloc k RC). (6) . Ampl i f i e r. .  (7) . Output/yield .

• Page 35.

In work rotat es one selector knob alone of bands ani each time

they are record/written reading output meter.

For the accelera tion of the process of the anal ysis of noise,

the recording of readings of audio— noise meter can be produced by an

instrument—automatic recorder of Neumann and then be trans ferred to

graph. Thus are determined the relative noise levels in each of the

hands. The obtained values are related to the geometric nean

freque ncies of passban ds, given in Table 11.

With absence of portable instruments for the measurement of

characteristics an d analysis of noises during the diff er en t

mode/conditions of the work of aggregate/unit s, it is possible to

become district sanitary—epidemiological station or to write noise

with the aid of portable magnetic recorder with the subsequent
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treatment of the recordings under )ratory conditions. I s

especially convenient this aeth’ ..ng the stud y of r a p i d l y
Is

changing and short—term noises.

Entire/all metering equipment (audio—noise meters, inalyZers,

etc..) must periodical l y, is not thinner than one times per annum , ‘-o

be checked and to be calibrated in special acoustic laboratories and

to tested.

• The measurem en t  of noise must be produce d on work  areas.

In shops with the even d is t r ibut ion  of noisy e q u i p m e n t

common/general/total noise level is measured at  two po in ts  according

to the longitudinal axi s of location at a distaz~ce of one third from

transverse walls a n d  height /a l t i tude 1.5 a of sex/floor.

In shops with the concentrated arrangement/permutation of noisy

mechanisms — at a distance 1 a of mechanism from noise sou rce and

height/altitud e 1.5 a of sex/floor. In the cab in/ compar tments  of

observat ion and in the locations, which do not have noisy equi pment ,

in the mi dd le of location, at height/altitude 1,5 a of sex/floor.
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Table II.

fl pe~ e~~ ~acioi ~~ Cpe~ HHe reoMe~ - flpe~~~~ qac~o~ CpeiH~~eoMerpK-
OKT aBH O

~
1 I1OA OCW p I lqec. KK e uacTo Tw oKraaHrni ROJIOCW qecgne qacioiw

zq

37 ,5—75 50 50—100 75
75—ISO 100 100—200 150

150—300 200 200—400 300
300—600 ~ 400 400—800 600

- 600—1200 - 800 800—1600 1200
1200— 2400 1600 1600—3200 2400
2400—4800 3200 3200—6400 4800

• 4800—9600 6400 6400—12 800 9600

Key: (1). Frequency limits of the octave band Hz. (2)-. Geometrical

me an frequencies Hz.

- • 
Pa ge 36.

Of the  holes of channels, which publish noise in the a tm os phere:

a) at a distance I a of the edge of the hole of channel in

output  plane ;

$ b) at four points around the buildin g f rom which is ler ived t h e

channel, a t  a distance 10 a of the walls of build ing and

height/alt itude 1.5 m of the earth/ground .

- ~~~~~~~~~~
- - - =~~~~~~~~

-
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In the calm produc t ion locations where the noise leve l  does not

exceed 75 dli, one should conduct the measurements only of loudness

k le ve l in backg roun ds  wi thou t  the  construct ion of noise spect rum.

NORMALIZATION OF NOISE LEVEL IN PRODUCTION.

I -

• A ccording to work, conditions to completely e l i m i n a t e  the

harmful effect of noise is impossible. It is necessary to conduct

active fight for reduction in the noise and the limitation of

acceptable noise levels in production for the target/purpose of the

protection of the organ/control of audition from regen er at ion and

destruction.

The “time/temporary sanitary norms and the rules on the

limita tion of noise in production”, affirmed GGSI of the USSR on 9

February 1956 (No 205— 56) . establish/install the permissib le

boundary/ interface of noisiness for  the exist ing types  of mechan i sms

and technological processes taking into account realization under

prod uction conditions of the now known technically attained measures

for a reduct ion in the noise.

:.- 

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -
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- Gradtt ion of the harmfulness  of product ion noise it is ex pressed

- during the determinat ion of the classes of noise, for each of which

- is establish/installed its tolerance level (Table 12).

- Su pplemen tary necessary  conditions to the  indicated to le rance

-• 
levels an d the spe ctra is the intelligibility of speech , which  mus t

be satisfactory under conditions of the noises of all t hr e e  classes,

- namely :  the  mul t ip le-digi t  numbers,  pronouncing the voice of n o r m a l

volume , must be good audible at a distance 1.5 a of speaker.

I. -

I:- — — -  
.
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Table 12.

~~ iacc ~~~~ ~
‘
~1onyc TIIJ .4bi ti

wy~ a 
- XapaI~Te pllcTHxa wy~ta ypoeeHb uiy~ a

f l epBw f i  Hn 3 K o~ ac T oTn b I c W~~ II4 (w v ~ i TH X oX O 1~HbI X arpera-
lOB ~ey iap~oro 1C!tCTB)IB Ul)MbJ , npo}IFIKa}ou&He
CKHO3b 3By M OH 3 O J I H P Y ) O LUHe nperpaii~i — cleHb!, iie-
pcKpblTHR , Ko)Kyxu) — HaIIGoJ~b WH O ~~~O B}4H B cti e~~pe
pacno

~
o)

~
cHbi litawe qaciorw 300 ~~ ~uwe }COTO pO H

ypOaHal noH a~aaoTcB (He Nellee qeM iia 5 06 Od 01<-
T aBy) 90— 100

Biopo~i CpeiiHe9 aclolai ble wy~ta~ (uJyMN 6wlbunlHcTBa Ma-
h u H , craHucos ua arperar oe ~ey~~apn oro ~eiccTBu1a ) —
HaH6oJl Muhue YPOBHH B clueKipe pacnoil o)u<eHw iuiae

• ~acr oru  800 zz~, uu w ine goiopo~i )‘pOBHU fl oHulM auorcsl
(He MeHee 4~ M Ha 5 06 uua olciaBy) 85—-90

tperHil Bu~couco qacroriuu e uiy u ~aw (3BeHau~aie, I1JlIflBIjjHe H
TB H C TIuLI _uae h y M N , xapa Kl ep Hwe JUl 51 arpera loB y 1~ap-
Ho rO 1~~ilCT BH51, flOTO KOB Bo3~ yxa H ra3a , arperaroB ,
~ eH CrB yI O U.~Hx C 6 O JI b U J HM H CKOp OCT HM H) — H aH6 oJlb-
wsae YP OBH H B cne~ ipe pacnojl oweHbu Bbl W~ ‘SaCTO TbI

- 
800 zq 75—85

Key: (1). Class of noise. (2). Characteristic of noise. (3).

Acceptable noise level dB. (4). The first. (5). L o w — f r e q u e n c y  noises

(noise of the slow aggregate/units of unstressed action, the noises,

which penetrate t h r ou g h  sou nd insulat ing barrie r/obstacles — w a l l ,

overla ps, jackets) — the  greatest levels in the  spectrum a re

arrange/located below the frequency 300 Hz higher than which levels

are depressed (not less than on 5 dli to octave) . (6) . The second.

(7).  fiddle  f requency noises (noises of the  major i ty  of mach ines ,

machine tools and aggregate/units  of unstressed action) - the

greatest levels in the spectrum are located lower than the frequency

800 Hz, higher than which levels are depressed (not less than on 5 dB

to octave) . (8) . The th i rd .  (9) . High—frequen cy noises ( r i n g i ng ,

-. 
_______________ — — A
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sibilant and whis t l ing  noises, characteristic for the aggregate/unit~
of percuss ion,, the air f lows and  gas , agg regate/units, wh ich e f f e c t

at high speeds) — the greatest levels in the spectrum are located are

higher tha n the f r equency  800 Hz.

Page 37.

• If of 50 named numbers  more than t~0 are taken correctly, the n

intelligibility is considered satisfactory and this noise does not

exceed permissible.

For the calm production locations, arrange/located in t he

territory of plant , design bureaus, office and a d m i n i s t r a t i v e

locations in pr ivate  and windows the level of permissible noise

level, which penetrates into this location f rom other pro d uction

locations, it mus t not exceed 50 backgrounds of outside dependence on

• its freque ncy com position.

Procedure of the  determination of acceptable noise leve l f r om t h e

curve/grap h of norms.

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --
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Aft er measur ing the  comnon/general/total level of noise strenytu

in decibel s wit h t h e  aid of ob jective audio—noise meter ~n d  t he

freque nc y noise spectrum in decibels with the aid of a u d i o — n o i s e

meter and the connected to it fi l ter  one should construct f rom

me asuremen t data n oise spectru m on tracing pa pe r to the s:ale ,

identical to the graph of norms (Fig. 201. for wh ich:

a) to plot along  the axis of abscissas the  geometr ic  mean

- • frequencies of f i l ter ( f rom Table 11);

b) on the ordinates of gra ph , corresponding to g e om e t r i c  wean

frequencies, to pl ot down f rom zero decibels the  measured values  of

the noise levels i n  bands.

Note. For zero decibels, it is possible to accept g rea t e s t  of

the measured levels in the spectrum and to set aside the  d i f f e r e n c e

between the greatest, levels in the spectrum and by the r a n a i n i n g
- : levels in spectrum bands.
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Pig. 20. Acceptable noise levels in production for noises of

d i f fe ren t  classes (grap h of norm s) .

— 
- 

Key:  ( 1) . Classes of noises. (2) .  Low—frequency. (3). Ni d I le

f :equency. (4) .. E l igh- f requency.  (5) . Relative levels of no ise

strength in spectrum bands in dB. (6) . dB’. (7) . F requency in H z .

- ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- 
- V  -

~~~~~~~~~
--------

~~~~
-- 

~~~~~~
-—

~~~~~~~~
-- ---—

~~~
-

~~~~~~~~ 
_ _ _ _ _

DOC 7723I~04 PAGE

Page 38.

The gr a p h  of n o r m s  is conh ined w i t h  t he  ccns t ruc ted  gra ph of

nois e spec t rum by the  i m p o s i t i o n  of t rac ing  paper  on g r a p h (se e Fig..

20).

Noise is cons-’idered permissible , if t h e  line , spec t rum envelope

cf no~.se, it does not f a l l  to more t h a n  3 db outs ide  b o u n d a r y  line of

the graph  of norms , which  corres ponds to the measured by aud io—noi se

meter common/genera l/ to ta l  level of noise s t r eng th.

COLLECTIVE AND I N D I V I D U A L  PROT ECTIVE M E A N S  E R O M  PRODUCTION NOISE .

Transfer/ c o n v e r t i n g  to  the practical measures of f i g h t  w i t h

prod uction noise, one should  say t h a t  its SUCCeSS will depend in

large measure  on i ts  organization..

The present e f f e c t i v e  f ig ht , whic h gua ran tee s lowest  possible

noise le vels in produc t ion , must  begin  considerably  earlie r than  the 
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launching/starting of new shops and production , earlier than the

issue ot machine tools and mechanisms .  In this  case to the

de velopmen t of the combat  means , it is necessary to d r a w  the

technica l— engineering workers of the  design and planning

organ iza t i on s of t h e  m a c h i n e  bu i l d i n g  i n d u s t r y ,  technologists  and

- 
— specialists, who pa r t i c ipa te  in the creation of cons t ruc t i ons  and the

composition of projects , and also the representat ives  of t h e

o rgan iza t ions, which  c o n f i r m  new cons t ruc t ions  and projec ts .

In the e f f ec t ive  shops and  product ions , the noise aba t eme nt must

be done s i m u l t a n e o u s l y  wi th  t he  d i f f e r e n t  in charac te r  noise sources,

w h i c h  are a l ready located in the f l o w  cf p r o d u c t i o n .

Measures for fight with production qoise it is accepted to

divide into three categories :

1) measure for a decrease in the level of production noise to

the maximu m permissible norms in the effective shops;

2) technical requirements with respect to noise a b a t em e n t  of new

machines and mechanisms;

3) the technical specifications of the planning of n3isy

production s.
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Measures for a decrease in the level of prcduction noise to the

maximum permissible norms in the effective shops in each individual

case mus t be defined after the visual inspection of mechanism both in

that which effects and in the inactive state, and also af t er

obtaining of the acoustic examination/inspection of produc tion
r 

~. conditions of this work area , shop, product ion and analysis of the

components of noise. Only in this case the determination 31 reasons

will be considerably l ighten and the measures, directed to ward the

liquidation of these reasons, will br ing the greatest resu lts.

Neasur~s for  a reduct ion in the production noise in active shops.

.

1

:1
• In all production locations rhere the noise levels on wor k areas

exceed permissible, must  be acce pted measures for

insulation/isolation of noise source, prevent ion of the pr opagation

of Vibration and its emission/radiation , for sound absorption by

special devices.

Page 39.
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The sources sharply emitted noise (mechanisms, installations,

aggregate/Units, processes) must be insulated by means of their

conclusion/derivation into separate locations or by the installation

of special dense wooden or brick partition/baffles with the

transference of control panel for parti t ion/baffle.

Brick partition/baffle into one brick gives a reduction in the

noise to 43 dB, and in one and one—half brick — to 49 dB’.

FOOTNOTE I. The effect  of the sound—proo fing devices and all mea sures

iS given on actual measurements after implementation. For varied

conditions and wit h the different  by ezecution the effect can be

changed within limits of ±3 tTh. END FOOTN OTE.

I
If it is not possible to insulate noise sources, one should

establisb~instafl near them the soundproofed cabin/compartments for

serv icing personnel with control panel and inspection window (two— or

by the three—layered pressurized/sealed glazing) .

The wooden t igh t ly  closed cabin/compartment decreases noi se b y

30—40 dB.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 
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Test benches for small engines insulate by the specia l

sound— proofing chambers from dense tree on to glue (without the

application/ use of nails) vai l thickness from 20 to 25 mm This

chamber decreases noise by 18. 5—20 dB. Tb. soond—pr Oofing chamber can

be double from intermediate air interlayer without facing and with
1

the lover covering from sou nd—absorbing material;  there can be the

chambers and the special constructions (Fig. 21) .

-F

_____ I •~~~ ~~~~~~~~

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~
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Pig. 21. Jacket of special cometrectiom with glazing for packing

automatic machine.

Page ~0e

As sound—abs3rbent materials for the walls, the overlaps, the -

chambers, the chests, jackets. etc. , one should apply material

without pores, with high acoustical resistance and the coefficient of

Sound absorption, which does not exceed 0. 10/0. To such materials

they are related: -

a) br ickwork into half—brick (12 cm) . plastered from two sides

by cement mortar, decreases noise by ‘46 dB; -
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p1 -b) concrete and the reinforced concrete with a cast thickness of

80 mm — decreases noise by 44 dB ;

C) the same thickness of 110 mm — decreases noise by 47 dB;

4) double vail of two layers of gypsu .m plate/slabs 8 ci in

thickness, placed close, decreases noise by £44 dE;

e) the same with interval/gap in 6 cm — decreases noi se by £49

d8;

1) the same wi th  int erval/gap in 10 cm — decreases noise by 51

g) vail from pinevood panels 4 cm in thickness, plastered by

calci ferou s- gipsym solution/opening, decreases noise by 30 db ;

h) the cork board with a thickness of 50 mm — decreases noise by

20 dB;

i) plywood with a thickness of 3.2 mm — lowers noise to 17 dB;

j ) glass mirror with  a thickness of 3—4 mm — lowers n oise to 28

dB.

r ~
• 

~~~~~~~~~~ 
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~~ 
-
~~~

— - - -  -— - - - - -
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As so und—abs orbin gs material for an internal facing, is applied

hair felt — with layer 25 mm , it gives supplementary reduction of

noise on 7.1 dE , wi th  layer in 50 mm a reduction increases to 10.5

dB; are ap pl ied also cotton, oakum , asbestos, the slag cotton and
k

another sound—absorbings material.

sound—absorbing material is held from within by f ine~~thin wire

ga uze, the perforated/punched cardboard or the perforated~ punc hed

plywood, which are fastened to internal wall short, those who not

sass through wood screws.

The double chamber des ign , coated by sound—abs orbing material ,

decreases noise to 147 dB.

For convenience in the operation, the chamber can be carried oat

• number System by l i f t  inspection window, wi th the herme tically

built—in t wo—layer glazing, which rests i~ all çlaces of joint on

sound—absorbing packing of felt or rubbqr .

Sound—proofing effect of inspection viadow with single glazing

16 dB, numbe r system by double glazing — 20—30 dE..

—

- - ~~~~~~~~~~~~ -~~~~~~ --~~~~~—- ~~~~~~—--
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~
- !ii The chambers for the aggregate/units, which require f ree air

circulat ion, can have branch connections, included in ventilation

system, or diversion/taps in the form of the pipes of vary ing

sect ion, directed to sex/ficor or ceiling~

Sand— blast cabinet f rom gland (numbe r system by the r ubber hoses

for a work within it) for purification/cleaning of parts, coated with

inside technical felt under metal grid, decreases noise le ve l to

33—35 dB.

The nOiSe Of the engines of separate assemblies or parts of

aggregate~ unit is decreased by means of insulation/isolation by their

metal casing (Fig. 22).

Jackets are manufac tured  of of 2—3 ail]iietric iron 3f welded

construction with dense fastening to supporting/reference wooden

• plate/slab or the f lange  through the insulating greased packing. This

jacket dec reases noise to 15—18 dE .

Page el.

It can be made in the fo rm of housing of veneer with 2— or 3— layer

metallic or wooden inserted panels instead of the walls with packing

of technical felt.

I.

— —• -~~ -- - -
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Jacket for insulation/isolation of tone noises (crushers, ball

mills, etc.) can be made of two la yers of a lO—aillimetric plywood

with that  laid bet ween the. by the tightly connected and riveted on

welds linoleum with a thickness of 5 am, by plywood or p lug  pl ate.

Th is -j acket raises the effect of a reduct ion in the noise to 25 dB

and more. 
- -
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Fig. 22. Pl ackine tools with noise— rede-~ing hinged/reversible jackets.

a) Device with enclosed casings, b) mach ine tool with

hinged/reversible jackets.
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Page 14 2.

Jacket can be hin ged/reversible, on loops, hangers , etc. In all

cases the supressing ability of jacket will depend on the seal of

structure and its fastening (Fig. 23) .

Insulat ion/isolation of the tumbl ing  barrels, ore crushers,

spherical grinder , etc. can be realized by the device of special

chests wit h individua l sections.

• —; .z• 
• _ _ -•~ 

-
• ~• 
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Fig. 23. Pneumatic aggregate/unit PGA— 6 wj~th hinged/revers ible jacket

to movable r i ve t i ng  presses. a) in runnin g order , b) in nonoperat ing
- state. 
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Page 43.

Chest s can be m anufac t ured according to the type of the chambers

wi th  dense single ei ther do uble door or l i f t  cap/cover. Wi th in  the

chest of a su f f ic ien t  size/dimension, is installed the fou ndation ,

drives and anot her necessary equipment . This device of s ingle  chest

provides a reduct ion in the noise to 20—35 dB , and double with  the

sound—absorbing facing — to 50 dB.

Fur thermore, the t u m b l i n g  barrel can be dressed into “jac ket”

tr am sheet rubber  with the Shea th ing/ skin  of surface by t he  strips of

wood, whic h t i gh tly  press jacket by bands or clamps ( t ie p ieces) over

entire drum surface.

• A red uction in the noise of the tumbling tarrels (in foundry

shops) is achieved by installa tion within their second grid from

armored plate/slabs with the air seal in 2—3 cm. Simultaneousl y from

the external drum surface is placed the layer cf rubber, strengthened

with the aid of transverse continuous block/backings under metallic

be lt/zones.
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The impact noises, accompanie d by power f u l  shakin g an d vi brat ion

of agg regate/unit  (hammers ,  hot—die—forging,  fcrg ing pneumatic ,
is

knockout or landin g/heading au tomat ic  mach ines)  and by the

emission/r adiation s of powerful  a ir  wa ves, requir e special measures

for  the prevent ion/warn ing  of the propagation of vibration to

vi bra tion insulatin g parts of the construction an d beyon d the limits

of machine tool.

- As the vibration—isolating materials it is possible to apply:

a) rubber porous , soft , in the form of ribbed slabs or

plate/slabs with  holes ; rubber of average hardness ; rubber of spec ial

• types;

b) plug n a t u r a l  or plug grit  in the form of plate/slabs;

C) felt  soft;  felt rigid pressed and fe l t  with the la ye r of

• plug ;

d) mineral fel t  on the b i tuminous  bonding agent , manu fac t ured in

the form of the fabr ics  wit h a thickness of 3—5 cm , by the width  of

1. 5— 2 m and by the length of 3 a;

e) the asbestos—cement plate/slabs wi th  a thickness of 3 cm from

— —• - 4
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P the mixture  o~ 50o/o asbestos and 50o/o of cement, dissolved by

water ;

f) plate/slab from mineral plug 3 cm in thickness, manufac tured

from the slag cotton with the treatment by emulsion;

g) wood—fiber boards 2.5 cm in thickness, manufac ture d fr om

production wastes of wood pulp at paper and pasteboard factories.

Packing of felt under machines it follows periodically — through

2—3 years, and rubber af te r  ~—6 years — to replace new.

Remaining materials  as mo re to sttwt can be replaced with

necessity.

The prevention/warning of the propagation of vibration beyond

the limits of impact constructions (hammers forging, knockout

machines, etc.) is achieved by the device of the attenuating

foun dations (Fig. 24). For powerful assemblies the foundations work

into the earth/ground to 900—1000 mm and mote.

Page 44.

Into the bottom of the coated with brick planking, it is f i l led and

_ _ _  
-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~

••~~~~~ r_ ~~
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is tampe d layer of sand or gravel above which  along foundat ion are

laid cross ties at a distance 300—400 mm one from another and on them ,

rests concrete foundation.  Above concrete cushion with  the pou red in

it bolts for fastening of the foundation of machine tool, is laid a

layer of minera l felt on bi tuminous bonding agent 15 cm in thi ckness

and oaken block/backing 70—100 mm in thickness, that corresponds by

area to the basis/base of machine tool.

• Machine tool can be establish/installed and to the spring or

tubber fenderings (Fig. 25) of welded construction (construction of

spring shock absorbers is developed LIOT, and two—spring with rubber

packiags — NISO) .

Durin g the assem bly of machine tool on shock absorbers for the

target/purpose of the prevention/w arn ing  of soun d emission by -

foun dation level it is require d to bring un der the basis/base of

machine tool with two—layer sound—absorbing packing of of wood—fiber

or cork board and rubber (Fig. 26).

Under knob/caps or nuts of mounting bolts, which stre ngthen

machine tool to f o u n da tion, it is necessary to place rubber and

- metallic was hers, and to pain — to put on tubber tube or to leave air

gap. Fastening must rigid link aggregate/unit namber syste m with

foundation to avoid emergence and transmission of vibration.
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Pig. 24. Foundatio n of knockout machine tool ash.

Key: ( 1). Bolt under h ub/boss to pour. (2) . Felt technical or sheet

rubber (10 mm) . (3) . Concrete. (4) . Oaken cushion accor d ing to the

size/dimensi on of the basis/base of machine tool 70 mm in thic kness.

(5) . Cross ties. (6) , Sand.

Page 145~

In the places of the greatest e.ission~ radiation of vibration by 

~~~— - 
]

~~~~~~~ -S - - - 
•. 

-~~ -S~~~~— —-S --S .— - -— — S 
~~~~~~ —— - - 

-



- _.•___ •.___.~~.—.•.—•—---S---S____ ,••_’__
.____• — --—-•~.-.- -••-•- - -• - - -- - • —‘—--—-5 - -—,‘~—“5-S_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—- 5 -  5- -•--------- .•----. -- -----— -- —----5----— .— —-5--,,

-U

DOC = 772 3~~04 PAGE ~~~ /O~~

machine tool — on arm , thinning project ions, indentations, legs,

struts, the escapes of design, receiving shocks, to all metall ic

“Waists” for  a decrease in rad iating surface of machine tool or

attachment one should install with interference circular r ubber

sleeves, clutches, beaker/sleeves or t ighten the closely f i t ted la yer

4 cf rubber , pressing it by w ooden or metallic washer and fastening by

tightening bolts or clamps (Fig. 27).

S • - - - -: ~~~~~~~
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Fig. 25. Vibrat ion—damping su pports. Constructions of spring shoc k

• absorbers. a) Shock absorber LIOT. I — cylindrical spring, 2 —

Supporting/reference machine tool, 3 — the fastening bolt, 4 —

housi ng, S — area/site, 6 — nut for preliminary tightening, 7 — nu t
• lock, 8 — bushing of ru bber, 9 — the cushion of rubber or plug, 10 —

supporting metallic disk , 11 — metallic and r ub k e r  washers . b)

two—spring shock absorber with rubber packing . c and d — general view

and the cut/section of an eguitrequent shock absorber of the type -
•

lIso—!. 1 — strut—bushing, 2 — rubb r tub., 3 — washer, 4 — bitter, 5

— basis/base, 6 - exponential spring 7 — cover plate.
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iig. 26. V ibration damping elastic and spring cushions. a— t h e

mounting method of machines on cushions, b—an example of the setting

up of generator on spring shock absorbers , c and d — combina tion of
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plate/slab and machine is establish/installed to resilient mountimgs.

~ey: (1). Wood—fibrous plat e/slab. (2) . Spring çacking. (3).

reinforced concrete plate/slab.

Page 47.

Tool making tables, the joiners benchhes, carrying large i.pact

load , one should cover/coat the top wi th  linoleum, fiberglass,

elastic or polych lorovinyl  plates, fastening them to edges of the

table narrow (10 x 10 nil ) corner angle from the tin plate.

1- ’: - 
Under entire that  installed on tables or joiners benchhes tool

makin g tools an d t rue ing attachment of iron sheets, their bending by

hand on plate/slab, rail or the stream of square section/cu t, with

knockout on fi gure mod els, anvils or in jaws un der the basis/base of

the attach ment between the plate/slab and the machine tool, an d also

under the washers of the fastening bolts should place two—layered

attenuating lining from sheet of asbestos and mineral felt on

bituminous basis/base or frcm rubber (P ig . ~8).

~~Uring working of lar ge metallic pla nes or cavit y ar t icles

(boilers, the cisterns, the containers and cthet large—size 

— --5 -.5 - 5 - -  —

— -S 

--  

5- -— -5
— _.__.__ 

~
•—-•-‘:.:- ~ 

-5



DOC = 772 34~O4 PAGE ~io 1/3

capacitance/capacities from Sheet metal) b7 means of pneumat ic

riveting , wh ich creates high noise level both within the

- _
~ capacitance/capacity and snaru ji, the resources of attenuation are

-~~~~ difficult.
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Pig. 27. Dam ping packings in thinning of rail (fe lt is held by wooden

washer and bolts) .

Key: (1) . Wood plate/bar. (2). Fastening bolt. (3). Felt.

Fig. 28. Dampin g packings under straightening plate/slab.

Page 148.

As the iost rational resource in such cases can serve the coating of

1•
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r an entire surface of article with several layers of varnis h or latex

(syn thetic ru bber) • which  a f te r  dry ing  in the open air will leave on

me tallic surface f i n e/t h i n  (to 1 mm) , but having large coe ff ic ient of

fr ict ion, and consequently,  vibrat ion—damping f i lm of a r t i f ic ia l

coating, which doe s not mix work.

As the resource, which  reduces the plane ot the

emission/radiation of air waves and absorbing them, can serve the

• appl ication/use of panels (of ty pe of blankets) from the d ouble la yer

of ATI?lKh—15, cotton with the fire—resistant impregnation with

antipyrine (OP) and coated from upper side of dressed line n ANZN or

A N 100— OPZ wi th  dense surface f i lm . Such panels are opened according

to the size/dimensions of article, are face/ t r immed on edges by the

weld of overlock or w i th  knee to another side to 15—20 cm (Fig. 29).

When article is very great , is manufac tu red  several panels of

small si ze/dimensions ~4 x 4 or 4 x 5 m) and they throw them on the

plane of article, overlapping each other. If necessary to free place

for the treatment of panel it is easy to move.

The sam e panel, dou ble (inside by oil clot h surface) for the

absorption of high— pitcheds sound , can be hung up along great

ca pacities. If wor kers are located within machined

capacitance/capacity, then pa nel they hang up in it alon g diagonal.

5- 
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Noise from the shock of instrument in the work of slotting and

knockout machine tools can be lowe red by means ofa t tachment  on

bracket (higher than the instrument) with the aid of the clamping

collar of rubber beaker/sleeve 2—3 mm in long lower than cutting or

workiag edge of imstrument.
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Fig. 29. Sound—absorbing panel. a) the weld of overlock, b) weld in

- 
the sites of joint.

Page 149.

- the mechanical noise, which appears in the  work of mechanisms on

idle pr working course (in catching of toothed wheelss, in the work

of cam/catch/jaws, from the shocks of pushers o~ valve stems, f rom
- the work of crankgear), of automa tic machines on the m a n u f a c t u r e  of

parts cutting, etc., and also with technical sbcrtcomings in the

mechan isms ( into the  result of eccentricity, internal slants,
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incorrectness of assembly or wear of parts) is decreased b y the way:

a) the elimination of technical defects and malfunctions in

mechan isms;

b) testing undercarriages, their fastening and correctness of

assem b ly;

C) the el iminat ion of p l ay ,  slants, lack of balance of motion

work and their correct fixation, o°crease in the range of

oscillation;

d) timely repair and the replacements of the worn out parts;

- . e) the replacement of serrated straight—tocthed wheels with

gears with herringbone tooth;

f) increase of the width of gears;

g) the Selection of the relationship/ratio of the teeth Of

gears;

h) the replacement of metallic gears and their alternating

coupling wit h serrated oscillations from nonsonorous materials :
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tibro]jte, ebonite, Textolite, plastic, ar tif i cial lea ther , etc;

i) the regular  l ub r i ca t ion  of moticn wcrk ;

]) the replacement of transmission drive by electric motors;

k) the application/use of the sound— proofing hinged/reversible

jackets in noisiest locations (reduction, chain/catenary, belt, etc.

transmissions) ;

1) of the automation of the suppl y Of material;

il) systematic planned supervision after the state of the stock

of machine tools in operation.

A red uction in the noise, which appears from the cutting forces,
is achieved by lubrication (oil, emulsion) or by the execution of

wotks in oil baths.

Much higher noise appears during the mechanized, an d also han d
finishin g of articles ma de of the alloyed or light alloys, with

alternating/variable section/cut, interna l pro jections or ca vi ties,
the center—of—gravity disturbance and other deviations from norm. For

the limitation of their vibration treatment it is necessary to do in

- - ‘ _ ;  - . 5 -

~ 
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attachments, creating the densest adjoining to the attachment of

rad ia t ing  surface of part.  If attachment is not closed entire

radiating surface of part, then it one should t ighten  by the steel

clamps of various forms and size/dimensions (place), by the equipped

• sectors from rubbe r or bituminized felt, strengthened from inside of

clamp on the recessed into material rivets or the bolts, w hich emerge

outside. The tension of clamps (Fig. 30a) is regulated by tigh tening

bolts. A quantity of clamps is determined by the size/dimensions of

• article.

Also descends the sounding of steel tube s during the i r  internal

treatment (Fig. 30b).

Page 50.

During the external working of duc-ts~, the limitation of the

propagation of Vibration and sound emission is achieved by driving in

inside the ducts of wooden plugs wit h rubber packing, and also

spacers With the spira l control of pressing rubber or felt

intertayers against the internal surface of duct. During the

treatment of edge or it is end duct it is possible to utilize an

external and internal method of silencing.

Parts with alternating/variable section/cut or the special 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ -~~ - - ~ ~~~~ S S  - -
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consum ption/production/generation of the complex configuration, wh ich

have sharp and thinned strongly vibrating cell/elements (blade/vane

of turbines, the blade wheel of compressor, etc.) • require special

attach ment s for the vibration daiping of these cell/elements — the

setting up of a c l amp—v ib ra t i on  damper , packing,  clutches, the

belt/zones, developed/processed usually in connection with place by

way of wor king invent ion .
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fig. 30. Clamps (a) and internal spacing (b) during processing of

dicta and different capacitance/capacities.

xey: (1). Nachined part. (2). Steel tie p iece — clamp. (3). Soft

rubber 2—3 cm. (IIi . Loops. (5). Spacer steel plates. (6) • Spacer

screw/propeller with right and left—handed thread on ends.

~~~~~~ -S5~~~~~~~~~~~~~ •~~~~~~5- -
~~~~

-
~~~~~~~

- - •  
- -~~~~~~



- - —~~~~~~~ —-‘—-- 
_ - —~~~~~~

DCC 7723L~05 PAGE 1)-~i

Page 51.

:~.
One Of the specimen/samples of this clamp it is represented in

Pig. 31.

The treatment of rounds of large length of automatic— revolver

machine tool s, which creates noise to 94—97 dB , is produced in

special at tachmen t — the directing ducts, coated from internal and

face with the nonsonorous vibration—damping materials, or in the

attachment , which consists of the ducts between which is placed the

Spring with the alternating/variable diameter of turns either with

the filling of interval/gap by dry sand or with the filling of it

with viscous fluid. The position of internal tube in this case is

detented by rubber or wooden rings.

A red uction in the noise, produced by instrument, depen ds not

only 012 lubrication, but also on the state of the instrument: from

its timely replacement, sharpenin g, etc.

Pneuma tic tool (pneuma tic drills, pneuma tic hammers,

pneumo—cutters, etc.), the conside rable noise created on leav ing  of
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exhaust air (to 117 dB), at plants usuall y alter, equipping it wit h

special silencers — the closed chambers for the expansion of the jet

of the com pressed air to its output/yield in the atmospher e (Fig.
~~

•‘

32).

As this chamber it is possible to utilize also a cavity within

housing. The best solution is the device of the chamber in the body

of the housing of knob/stick (of shaft) with 12—15 additionally

drilled outlets in to 1.5-2 mm for a free air outlet to bit or milling

cutter (Fi g. 33). To lower the noise of the working shocks of

pneumatic hammers thus far did not manage.
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Fig. 31. Vibration damper s (clamps for blade wheel of compressor).

Page 52.

To a decrease in the level of prod uction noise contribute also

the preven tive/warn ing inspection of attachmen ts, testing stability

an d the elim ina tion of the vib ra tion of me tallic par ts by mean s of

the stiffe ning of construction, the application /use of

sound— insulating packing, lugs, sectors (prevent/warning

em ission/r adiation and noise ProPagation), an increase in the density

of the adjoining of article, reliability of fastening article, etc.
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Pig. 32. Noiseless drill with removable silencing chamber: a) to

assembly, b) in assembled form . I — hole for the admission of exhaust

air into the chamber, 2 — tightening bolt, 3 — clampin g collar

—— 
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(binding ban d) , 4 are silencing chamber.

I -

~

1’ • Page 53.

The aerodynamic or hydrau lic flO~~5E p which appears at high

velocities of the f low of air, gas or liquids, during abrupt changes

in the direction (during the flow about the blade/vanes on edges with

rotations, the overcoming of obstructions) is scmewhat dec reased by

the carefu l perfec ting of the edges of fa irings, increase in the

even n ess of jun ctions an d change in the d irecticn of flows ,

elimimation of obstructions or impar t ing  to t h e m  st reamlined shapes.

Considerably reduces noise the device of the mechanic al air

outlet f rom sou nd source, if sound appears in the limited space.

Thus, for  instance , air out let f rom under the j ackets of the  c ircu lar

and saw bands through ventilation together with the distance/removal

of dust co ntr ibutes  to a reduction in the noise.

Jet/reactive noise of continuous spectrum , which incl udes the

sounds of all freq u encies, more easily in all water curtain.

From the e f fec t  of the intense air wave  of the t ime/temporary

aerodyna mic noise source, it is possible to be shielded by the

-5— ~~~~~ ,_ __ 1i__ 
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sett ing up before the worker of shield or part i t ion/baffles with

sound—absorbing facing .

F 7 0 9 8 7  S i ,

Pig. -33. Noiseless pneumatic  drill wi th  internal  chamber: 1 — rear

housing, 2 — valve, 3 — hole, 4 — wall of air chamber (re.oved),  5 —

air holes in old construction of drill (are riveted), 6 —

f ront/leading bOdy, 7 — hole j~ t0 air chamber , e — silenci n g chamber

of n oise , 9 — bushing, pressed to lever, 10 — new outlets.

Page 54.

The noise of ven tilation systems can be considera b ly lower ed

dur ing  the execution of the  compar at ively s imple  measures

a) during the e l iminat ion of technical shortcomings and

malfunctions in the construction of fan m d  its conclusion into the 

~ —mjiii r _______________________ - 
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sound—insula t ing c ha m b e r ;

b) dur ing  the motor installation on the durable weighted

foundation (frame from channel bars, adjustable on sandy soil either

the concrete cushion) or on the cushions (Fig. 34) ;

C) during static and dynamic balance, the elimination of

eccentricities, lack of order of engine ;

d) during the setting up of jacket on engiae with its dense

fastening for the frame through vibration—insulating packi ng ;

e) with testing of methods and resources of fastening and

- - insu lation/i solation of air ducts, the renewal cf asbestos and rubber

packing, dense t igh ten ing  and fastening by  clamps (Fig. 35) ;

f)  during test ing of the soundness of air ducts , wi th  con nect ion

of welds by electric welding,  du r ing  se t t ing  up of f lan ge join ts wi th

the sealing packing, air tubes and branch connections of rubberized

fa bric;

g) wi th  the  external  soundproof ing  of air ducts by as bestos;

+h) with the device of silencers in air ducts (facimg and

- c
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sh ielding) ;

i) dur ing sett ing up du r ing  the  drawing  of supplementar y fan.

I 
~~~

- Fig. 34. Setting up of fans: a) on foundation in soil, b) during

cver].ap.

rig. 35. Insulation/isolation of conduit/manifolds of fan from

structure.
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Key: (1). Inset is the rubber hose. (2). Clamp with the cushion

(rubber , asbestos) . (3) . Reinfor ced concr ete plat e/slab. (4) . Packing

of rubber according to calculation. (5). Before the framing of ducts

to assess by asbestos board and to wrap up Looting paper.

Page 55.

For special ventilation installations with the dia meter of air

ducts, which exceeds usual size/dimensions, one should apply the

facing of the internal surfaces of air ducts by sound—absorbings

material with a thickness from 2.5 to 10 cm (hair or mineral felt),

that are held in mesh metal frames or by the fastened in thrust

perforated/punched plywood , by tcansverse racks or interbracings (see

Fig. 30b).

It is possible to ap p l y  also shell of the internal surfaces of

air ducts by the acoustic slabs of a prcper radius or config ur ations,

fabricated and those who are assembled according to place. Slabs are

connec ted with the aid of damp/crude accustic plastering or adhere in

to the walls of air duct by hot bitumen.

Xn the especially wide channels  where the acoustic f ac ing  of

walls proves to be insu ff icient, in the channel of air duc t, are hun g
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the sound—absorbin g plato/slabs and are establish/installed the

shields fr o m  pumice or slag concrete 1 manufac tux ed  on meta llic or

lumber.

The setting up of shields or the suspension/mounting of

plate/slabs must be subordinated to the requirement for the creation

of the greatest number of bends in the direction of acoustic wave,

possible elongation of its ~ay between the sound—absorbing

obstructions.

For large air ducts are applied the silencers lamella r with

iiiternal voids and bilateral facing. Their effectiveness — from 28 to

72 dB (see Fig. 37)

Are applied also the sections of honeycomt silencers with the

— sound—absorbing facing, which consist of the separate extended

lacunar cells 10 x 10 cm by which overlaps the cross section of

air duct and divide air flow to separate bose/pipes (see Fig. 36).

For a reduction in the noise of high frequencies (noise in the

air ducts of fans, exhaust of engine, issue steam , etc.) are applied

chamber si lencers (see pig . 38) with different type b~ shields

(lam ellar , cellular/honeycomb, honeycomb silencers). For powerful

noises wit h continuous spectrum preferably the combination of
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sound—filters and shields. For the dampin g of ncise from issue , the

pair from the n arrow slot of nozzle is manufactured specia l ircn box

with the internal filling of interval/gap with mineral wool. This

silencer decreases noise to 50 dB.

The noise of low frequencies, which appears during the ex pansion

Of gases and pulsation of exhaust pressure, descends with the aid of

the acoust ic filter—resonators, which have the built—in chambers with
- 

- acoustic facing, in section/cut sweep of air duct 2—3 times (see Fig.

39), the allow/assuming series connection chambers.

The selection of silencer is determined by the value of requi red

noise reduction and by the gas pressure after bleeder.

The noise, which appears during pressure change from compression

during the suction of air, is decreased by applying the ci pacitive

filter—silencers in the places of air intake. The places of air

intake in this case they will be carried to the side.

Page 56.

In rotor—pressure system of air intake, one shoul d rem ove also

the mechanical noise of gear drive, interfering of rotors against

each other, etc.
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During the combined setting up from several uniform or diverse

silencers, a reduction in the noise is equal to the sum of the

red uctions, obtained from each silencer.

Honeyco mb silencers are manufac tured in the form of separa te

cells with  length 1—2 a. Each cell has the wire framework/body,

• turnmed by the sound—absorbing matte finish from felt with a

thickness about 2—2.5 cm. Cells tightly are placed in series, they

are boun d by wire and are moved in into air duct or channe l (Pig.

36). Effectiveness of honeycomb silencers from 33 dB — 82 dB.

Honeycon b silencers are manu factured also in the form of the

cast sections from porous materials (Puazolite, slag gy psum, etc.).

Wall thickness in this case is not less than 2.5— 3 cm .

Lamellar silencers consist of a series of the sound—absorbing

plates, manufac tu r ed  f r o m  poro us plate ma t erials or the

sound— absorbing matte finishes (mineral felt), strengthened from all

sides on wooden basis/base (Fig. 37j.
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Fig. 36. Honeycomb silencers.

-

~~ - Key: (1). Section of honeycomb silencer. (2) . Layer of

sound—absorbing material with a thickness of 2— 2.5 cm. (3) . Wire

f ramework/body.
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rig. 37. Lamellar silencer.
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Key: (1). Wooden plate. (2). Sound— absorbing material. (3~

Directing.

:- Page 57. -

The pre pared plates are assembled qu sections in lumber wi th  the

aid of guide bars of cassettes and are establish/installed in the

-: form of shields. For an increase in their absorptive power , the
— wooden basis/base of f ramework/b od y is made in the form of hol low box

(air chamber) .

Chamber silencers with internal shields are constructed

according to different circuits (Fig. 38). Shields are faced by the

mineral felt, fastened to basis/base with the aid of wire gauze.

For the damping of air or gas of action abcve 6—7 m/s in speed

transverse shields in the chambers they do not establish/install,

being limited only laterally. All internal surfaces are faced by

sound—absorbing material.

Acoustic filters are manufactured in the form of the holl ow

chambers, 2—3 t imes of those exceeding the section/cut of air duct

(Fig. 39). The chambers are connected in the section on several of

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-~~~~ ~~~~~~~~~~~~~~~~~~~~~~



‘
~

— -—— - —~~ 
—

DOC ~ 7723~~ 05 PA GE 22~

pieces or are arrange/located along the  w ay  of the air duc t through

the determined (1—2 a) distances. In acou stic f i lters by
t~;.

sound—absorbings material are faced not the chambers, but their

connecting channels. Acoust ic filters are capable of

at tenuate/weakening the f l u c t u a t i o n s  of one or several f requency

regions, su ppressi n g an d reflectin g of driver with the fre quencies of

outside th ese regions. This property of filters is regulated by the

size/dimensions of the chambers which are selected for a section

vir tual ly.

-As sound—absorbings materia l one should ap ply porous an d bulk

materials.
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Fig. 38. Circuit of chamber silencers wit h shields.

-:

Fig . 39. Aco ust ic f i l t e r  for low frequenc ies.

Page 58.

Especially high percentage of sound absorption have materials with

the fibr i lla r  structure of the s t ructure  of cells (wi th  the  internal

voids thro ugh which they pass the f inest f i brils):
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a) felt construction with a thickness of 1.25 cm at average and

high frequencies g ives sound absorption to 45—520/0;

b) the same, by the  thickness of 5 cm , greatest sound absorption

- - - _ - 69—670/0 gives at frequencies from 500—1000 Hz;

c) the same, by the thickness of 7.5 cm greatest sound

absorption 66—h o/a gives at frequencies from 250—500 Hz;

d) the asbestos felt with a thickness of 1 cm absorbs sound to

32—250/0 at medium frequencies from 500—1000 Hz;

e) the glass-felt with a thickness of 3 cm gives 81o~o of sound

absorption for the fre quencies, close to 1000 Hz;

f) the sla g cotton with a thickness of 10 cm also gives h ighest

sound absorption 70—69o/o for a frequency 1000—2000 Hz;

g) the asbestos wool with a thicknes~ of 10 cm after iron sheet

with holes in 4 mm , the space of perforat ion 30 m m gives sound

absorption to 70o/o at frequencies in 500 Hz;

h) pa ne ls of Bekesh I x 4 (li nen on cotton) with a thickness of

4 cm they give sound absorption 80—810/0 at frequencies 125—2 50 Hz. 
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Of the  holes of air ducts, which emerge into the corrid ors, one

should establish/install the sound—proof ing  valves.

Of outlet above the corridor, is made specia l suspension with

the hermetically closed hatch.

Between floors overlaps one should make heavier by filling.

A decrease in the resonance noise, which ap pears dur in g

fluctuations in elastic constructions during agreement wit h the

vibrations of the external or internal sonic exciters, which increase

the ampl itude of oscillation, is achieved by a change in the speed or

operating cycles of the aggregate/unit, calling resonance, by a

- :- change in the angle of incidence in its acoustic wave, by an inc rease

in the r igidity or by an increase in the massi veness of th e

resounding part.

By the considerable on effectiveness resource of a reduct ion in

the noise indoor is also the coating of the internal surface of

walls, ceilings and farm/trusses the sound—absorbing compositions.

For this purpose are  applied poro us acoustic plast er ings, plate

materials, the slag cotton , fe l t , asbestos gri t, wood f i l i ngs, etc.
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.5. In the meta lwork ing  shops the plastering will be deposited

-‘ directly to the walls, pre—covered with the layer of cement

plastering with a thickness about 10 mm. -:

The even damp/cruder layer of cement plastering is closed by the
- 

~ - layer of acoustic plastering with a thickness in 25 mm . Acoustic

plastering is manufactured as follows: construction slag or pumice is

ground by hand or on mill  and is sif ted on gri d with cell s into 3 or

4 mm. Removed slag thoroughly  is mixed with d ry  cement and fills with

water before unifor m moistening.

Page 59.

- . To one Square meter of wall , it is required for 19.2 par ts of the

Slag, 4.8 parts of the ceme nt, 3.2 parts of water or 28.8 parts of

the pumice , 7.2 parts of cement and 7.2 parts of the water.

The facin g of the walls of the smith y, foundry, molding,

chopping, stamping and other shops with the low—frequency noise of

impact character it is better to produce with ready acoustic slabs.

Plate/slabs are fastened to vail to hot bitumen or cement mortar.

- 5 -  
- -  
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As material for the manufacture of plate/slabs serves the

solution/openin g in proportions indicated above which is discharged

in to the f o rm s with a depth of 25 mm, are aligned in thea and through

several mi nutes is sprinkled by wa ter.

Plate/slabs are  dr ied in air at temperature of 18—20 °C dur ing

2— 3  days.

Iron farm/trusses and other metal constructions are covet/coated

from pulve rizer with the liquid mixture of the milled asbestos , glue

and cement in proportion 4:1:1, by the dilute water to the required

consistency.

- 
- Dampings one or of several tone soun ds it is possible to attain

Ly the device of t he re sonance systems, wh ich consist of num erou s

separate resonators.

Resonators are clay or cu ps w i t h  narrow throat  in the for m of

cylindrical and another fcr m of cavities (Fig. 40).

Integral cavities are incorporated iz~to walls and are filled to

1/3 by dif ferent  sound— absorbings material:  ash, by charcoal, by cake

pumice, by graphite, etc.

- 
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Fig. £10. Resonance sound absorbers of various forms: 1 — wi th square

• wooden plug in throa t of resonator , 2 — with 3—lobe oaken plug , 3 —

arr angemen t of res onators on wall of door, 4 — arran gemen t of

- - 
tesonators on arch / summary .

1~ey: (1). Ash.

Page 60.

Outlet of re sonator is closed by the sound—transmitting material, and

above — by the figure wooden plug of the square or other for m , which

-5 
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has holes for the penetraticn of air wave inside resonator (Fig. 141).

External  resonators are made in the f o r m  of the mesh incomplete

cyl inders  with  the open lateral surface  in which  is fasten ed a ser ies

of disks f r o m  plywood on long legs, and they  are hung near walls.

The loop branchin g in air ducts , which raise the distance,

passable by acoustic wave to t he  odd number  of ha l fl eng ths  of the

wave of the supressed tone, are also resonators and supress noise.

In practice u s u a l l y  is applied the combinat ion of the resonat ors

of various forms, The sys tem of resonator s it is possible “to tune ”

for the frequencies, close to resona nce , for absorption one  or of

se veral un pleasant sounds. - - 
-

In locations with the noise of very  h i g h  tcnes (in t he  shops of

working  light alloy s, on the sections of testing and

inspection/acceptances of signals or with  the noise of aerod ynamic

origin) is made the  soft fac ing  of the surfaces of locat ion in

connection wi th  the  air damping.  For this, according to the

size/dimensions of each wall an d ceiling, is ma de the wo d en f r ame

with a depth of 4—5 cm with t ransverse or longi tudinal  ra :ks

approximatel y through 1..5 w. Each f r ame  is faced by the pa ne l of the

corresponding to it size/dimension (Fig. 42).

~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~~~~
-
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s.. Form bo ard is made of 2—3 layers  of the  material  A T I N K h — 1 5 ,
• ra rely it is quil ted and outside is covered by f lannel .  The ed ges of

panel are face/t r immed by the weld of cverlock (see Fig. 29). Such

panels are tightened to the frames which then are establish/installed

to ceiling and to walls. Hens in such locations are cover ,’coat ed

first with one layer AT IMKh—1 5, an d by the then carpet ma te r i a l  ATINK

art. 131 (aircraft cover).

09 - — npedefl (2)  

F
0,6 ~~~~~~~~~~ ~~~~~~(~‘i)

40 ‘00 1000 
- 

10000
~1acmcma 8 t4

Fig. 141. Sound absot~ption by resonator sound absorber.

Key: (1). Absor pt ion coefficient. (2) . limit. (3). Glass silk. (4).

Sound. (5) . Frequency in Hz. 
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The depth of f r a m e  is determined depending on the f r e q ue n c y

componen ts of noise and can be f r o m  2.5 to 10 cm.

The lower than  the f requency , facts deeper must be f r a m e  (at

frequency from 350 to 20 Hz the depth of f r ame  must  be fr o m  6 to 10

cm, at medium f requenc ies f r o m  350— 100 0 Hz , the depth f rom 4— 6 cm, at

high frequ encies - is below) .

Very high walls  and  the ceilings of special locations face for

the sound absor ption of the wide spectrum by fe l t , mineral  or slag

wool, asbestos, which are held on the surfaces of location by metal

by grids or the pe r fo ra ted/punched  (area of holes mus t not exceed 0.2

areas of mater ia l )  sheets of plywood.

For an increase in the sound absorption the uphols ter in g of

wa ll s with the aid of walls and the perforated/punched plywood one

should alternate.  This fac ing  can be prcduced directly on wal l ,  but

for  s t rengthen ing of its absorpt ive power , can it is fastened also to

frames. In that case sound—absorbing material (felt, etc.) is placed

— -  

-
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• be tween t w o  s t r uc tu r a l/ de s ign  layers ( g r i d )  and is nai led to f r a m e  by

nails.

For a reduct ion  in the noise f r o m  in—plan t  t r anspor t , mus t be

observed follouin~: 
-

a) rail t racks  must  be placed to the elastic v i b r t i on— i n s u la t in g

basis/base, and the joints of rails are to te welded;

b)  the bridge fabr ic  of the  main roads , which  pass on the

ter r i to ry  of enterpr ise, mu st be cover/co a ted wit h asphalt ; along the

sides of the  road should be provide d for  are s o u n d — i n s u l a t i n g  gree n

cu l t iva t ions  f rom the  trees of l e a fy  or con i fe rous  rock/spec ies.

:1_ .

~ 

~~~~~~~~~~- - -
- ---:

~ ~~~~~~~ ~~-~~~~- -~~~ ~ -~~~:;~“ ~~
-
- 

- 
_

~~~~~~ 
- :: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- — -  ~~~~~~~~ 
‘~~~~~~~~~~~~ —~~~ ‘

_
~~~~~ 

~~~~1

DOC = 7723~~ 06 PA G E ~~~

- PaMa 9J7P ( lQf l JC f l / , t7 u C/nP/i 5e-i npoeMo8

_ _ _  

_ _ _ _ _ _

I

~3\ Pu s siep /70 tUUpt/H9

________D 0

• C flp0e~0~

- L
_ _

7/ - ______

L’PuJMep /7 0 WUflh/H9 crneHb/ - 

— 

--

Fig. 42. Frame of air chamber for  sound absorption.

Key:  ( 1) . Frame for a ceiling and walls w i t h o u t  apertureS. (2 )

Size/dimensi on on the he ight/ a l t i tude  of wall. (3) . Size/d imension in

the width  of wall. (4) - .  Fra me for  a wall  wi th  aperture.

~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~
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I
’

Ind iv idu a l  prot ective means f r o m  noise.

Conducting of measures indicated above does not elim inate the

need of applying individual attachments for the protection of the

organ/controls of audition. The application/use of individ ual

at tachments  ser ves the target/purpose of the weakening  of acoustic

- 

S
n wave b y reflect ion and sound absorption of different frequency and

intensity and thereby of a change in the noise spectrum, w hich

reaches the organ/control of a udition by sonic or bone reception.

This elimi nates the threa t  of the mechanical  damage  of the

organ/controls of audition, it contributes to the weakening of the

i r r i ta t ing noise e f f ec t  on central nervous  system, to decrea se in the

fa t igue  and to the prevention of emergence and development s of

occupational disease.

The h a r m f u l  e ffec t  of noise gave rise to the numerous for ms of

individual attachments for the protection of the organ/controls of

the audition: internal plug/silencers from different mater ials (for

the ex terna l au ditory pass), antiphones, earphones, filters, helmets,

caps, ties, and so forth from the different materials. However , the

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ --- -~~~~~~~~~~~~~~~~ _.~.. ~~ -~~~~~~~~~~ _______________ -
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hygienic and acoustic qualities of the resources of ind iv idua l

protection under condit ions of contemporary production proved to be

insufficient.

By the au thor  is proposed the  new form of the a t t achment  for the

protection of the orga n/control of audition PAS—80 (Fig. 14 3), which

consists of the pair of the plug/silencers, connected by c ross

connections of tape/strip (galenite) ruLber , cover ing not only the

-: pinna but also the located beyond it sound—transmitting part of the

skull  (tem poral bone) .

Each plug/silencer is two—layered : its upper  part is pressed

from the v iny l  chloride plate wi th  a thickness of 1.5 mm , wh ich has

the coefficient of reflection a = 0.7—0 .85 , wi t h its preheating to

110~ 1250; the second — f rom cardboard, who gives a reduction in the

noise in t he  range of low frequencies  on 28—33 dB. between the m is

made the packing of oakum (having the fibrillar structure of

structure) or of felt (with the  coefficient  of absorption v =

0.5- 0.65), impregnated with paste of wax and technical vaseline in

equal portions (with thE coefficient  of abscrption -F = 0.8—0.96). For

an interna l facing is applied the silk low—napped velvet, which has

air micropores.

Regula t ing  u n i t s  make  it possible to achieve the u n i f o r m  and 

~
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dense adjoining of attach ment on the out l ine/contour  of head.

‘5.

Attac hment sha rp ly  changes the character of production noise, it

eliminates h igh—pi tcheds  sound , which effect on man on any level of

production noise, it protects fr om the brea ka ge of the ear d r u m , it

does not allow/assume throughout workday of the appearance of “noise”
- 

: in ears, fa tigue, headaches, vertigoes, feelings of depressi on , i.e. ,

create nor mal working order.

Attachment PA S—80 does not have metall ic parts and provides the

norm al position of the pinna w i t h o u t  pressure and any pains. I t

satisfies also aesthetical (does not deform of face and head) and

hygien ic (it is cleaned by fleece with gasoline or eau de Cologne)

requiremen ts , has weight 105— 175 g.
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Page 63.
-

‘

~~~~~~~~~~~~~~ 
t v ~~~

t
~: I

-a)- b)

Fig. 43. A t t a c h m e n t  for  the  ind iv idua l  protection of the

organ/controls of audition PAS—80. a) in operating position, b)

out—of—ser vice.

I 
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‘5 . -

The results of testing the supressing properties of PAS—80 on

thresholds of auditory sensiti vity are represented in Table 13.

-: Du r ing  correct control  of the  densit y of the ad jo in ing  of

attachment , its su pressing ability is raised (Fig. 44).

- Note. A change in the number of plug/silencer depends on a

change in the f il l e r  between its gas inclusions.-
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Ta!~le 13

‘5lacioTa B Zt4

‘3ar JIyw KH 125 500 1000 2000 3000 40 18000 110000

(~~~3ar~iym e~~ie B

~lAC- 1 39 36 35 32 28 32 39 51 48 43
flAC-2 39 36 32 25 27 31 41 53 55 49
flAC-3 38 35 28 27 33 38 51 56 54 38
flAC-4 32 30 22 21 25 30 48 50 50 40
11AC-5 38 36 30 23 25 24 38 48 41 32
flAC-6 41 39 33 28 28 29 37 23 23 38

• flAC-7 38 32 27 25 29 35 46 54 47 40

Key: (1). plug/silencer. (2). Frequency in Hz. (3). Damping in dB.

- .
•
~~~~~ \~~ ~~~~~~~~
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Fig. ~ 1$• Ave rage result  of testing the supressing abil i ty of P A S— 80

on the thresholds of auditory sensitivity.

Key: (1). Noise intensity in da. (2). Frequency of transmission in

Hz.
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Page 65.

I
’

Reduction in the n oise in design bureaus, laborat ories and off ice

locations.

- 5 Ln the calm specially equipped with soundproofiflg and Sou nd

- absorption locations of nonproductive designation/purpose (design

- b ureaus, laboratories, etc.) the common/general/total maximum

permissible noise leve l must  not exceed 50 backgrounds.  For the

- prevention/warning of the disturbance/breakdown of silence in such

- locations, it follows:

- 
- a) to equi p doors with sp~ in gs with pneuma tic regula tor ;

- 
b) to cover sex/floor or passes or cloth strips of :arpet ;

C) to place rubber  points to the supports (leg) of the moved

f u r n i ture or inventor y (chairs, movable  joiners beuchhes , benc hes.

- 
Kuh lmanns. etc.) or to cove r wi th  rubber the small  wheels of legs; 

- ~~~~~ _~~~~_
__
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d) to establish/install the noisy equipm ent  of labora tory in the

chambers or the vitrified cabinets with slidiiig doors;

e) to repl ace ejector settings up wi th ventilation system;

f) to lay plates from the hair felt among table and instruments,

attachments, ty pewri ter, etc.;

-: g) to mute telephone bells;

h) to conduct the service Calls at half—voice, at a ~jstance

between collocutor s on are more than I a.

After selection of one or the other resource of a red uction in

the noise for each work area, is develcp/processed working pro ject by

the efforts of engineering and technical personnel of this enterprise

• or special organization.

~easures for fight with production noise are included in the

plan/ layout for the  organiz ational and technical measures of plant

- for the nearest period (subsequent quarter. year) and are checked by
- -j

all collec ti ve of enter prise.

For the purpose of a reduction in the production noise should to 

_  _  
_ _ _  

j
______ _________ 
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be carried out the reconstruction of the  ex ist ing  shops of specia l

designat io n/ purpose on the projects, developed by appropriate

organization s.
5. -

TECHNICAL REQUIREMENTS WITH RESPECT TO NOISE ABATEMENT OF NEW

M ACH I NES AND MECHA N ISMS.

The review of construction and the development of new noi seless

or low—noise models of mechanisms lust begin frcm research on the

spectrum the bag of th e effect ive specimen/sam ples, establishmen t of

the reasons for emergence and emission/radiation of acoustic waves

and determination of technical requirements for the construction.

The common /gen eral/total level of the noisiness of machine

tools, mac hines and product ion aggrega te/un i t s  must not ex ceed 50 dB.

The common/general/total noise level of mechanism must be

brought in into log book.

As beginning in the use of intact reserves and possibilities of

a reduct ion in mach ine ry  noise one should ccunt:

-1
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a~ the correc t selectiOn of the  schematic of mechanism;

h) the rep lacement of reciprocating motion of parts b y rotary

mo tion s;

C) the replacem ent of the percussion of parts and ass em blies

unstressed;

d) a decrease in the tolerances and clearances in the

articulation of par ts;

e) the careful balancing of all driving parts of aggregat e/unit;

Page 66.

f) the replacement of the machining of the parts of mechanisms

• bY the m a n u f a c t u r e of thea by pressure casting, precision casting,

inves tmen t casting an d b y other new technological methods of

prod uc tion ;

g) the replacement of metallic beatings by bearings from

plastics or the pressed wood;

h) the replacement of antifriction beatings by slide bearings ;

— -5--—-— — —5- ~~~~~ ~~~~~~~
- - — -  - ~~~~ .~~~~~
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i) the  coupl ing  of metall ic parts  wi th  parts from the

nonsonorous mater ia ls : plastic, ebonite, f ibrolite, Textoli te, etc.;

j) the replacement of narrow straight—toothed gears by wide with

the herr ingbone or oblique arrangement  of teeth , for an increa se in

C the evenness of transmission;

-: k) the selection of the number of teeth in accordance wit h

musical intervals ;

1) insulation/isolation of the noisy assemblies of

aggregate/unit (gear reducers, the chain, serrated and o ther

transmissions, the colliding parts of engine) by means of conclusion

into special bel lows wi th  the s t ructural/design cavit ies, filled wi th

dampin g materials  (oil , the slag cotton , as~ estcs grit , etc.) ;

a) the replacement of gear reducers by h ydraulic reducers , the

chain/ca-tenary either gear drives — by frictional or hydraulic ;

II) the insert ion Of the  noisy assemblies of aggregate/uni t to

oil baths;

- _
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- . 0) the careful assembly of aggregat e/unit, the

exception/elimination of slants, eccentr ic i ty ,  etc;

p) the application/use between the parts  of packing ( impregnated

cardboard, plug, asbestos, rubber) and of spring dampin g washers in

the places of f l ex ib le  members ;

• g) the au toma t ion  of l aunch ing/ s ta r t ing ,  stop and mach ine—tool

control;

-, r) an all possible decrease in the s u r f a c e  of the  reverbera t ing

parts of the mechanism;

s) sould— proofing of the internal  surfaces of the hou sing of

noisy aggregate/uni ts  by acoustic f a c i n g  ( n a i lm a k i n g ,  bra iders ,

machine tools for working of hour stones, diesel and e lectr ic

motors) ;

t) the facing of the external surface of the housing of the

aggregate/unit , cap/covers, jackets and other exteriors by spackl.e,

by paint and varnish for a reduction in the radiating capacity ;

U) the provision for a mechanism with the assembly of the

rapidly worn parts and with command on correct cperation.

_~~i__-:~
_.- i~ - ~~~~~~~~~~~ ,
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For the prevention/w arning of the appearance of jolts and and

no i se—forma t ion  a f t e r  a r r a n gement/pe rmuta t ion  and equ ipmen t

installation in shop,  it is necessary:

a) the  a r r a n g e m e n t/p e r m u t a t i o n of noisy aggregate/uni ts  and

ent i re  re la t ing to them equ ipmen t  to prod uce in separate locat ions ,

• a f t e r  the s o u n d — p r o o f i n g  pa r t i t ion/ba f f l e s,  in the chambers , the

ch ests, the  sections , which  al low/assume control by aggrega te/un i t

and observat ion of its work ;

Page 67..

b) each mechanis m , calling jolts, to establish/install in

i nd iv idua l  f o u n d a t i o n  w i t h  damping  packings  or to the  sp ring  shoc k

atsorbers wi th  s o u n d — i n s u l a t i n g  block/backing under  basis/base ;

c) du r ing assembly  to establ ish/ instal l  personal r e spons ib i l i ty

f o r  correc t f i x a t i o n  of mechanisms , for  dens i ty  and r e l i a b i l i t y  of

fas tening undercar r iages ,  bolted joints , etc., for the  e l imina t ion  of

overhanging and eccen t r i c i ty ;

d) all a ggreg a te/uni ts , w h i c h  create excessi ve noise as a result 
-

g
~ 
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of vortex formation or exhaust of air and gases (fans, blowe rs,

pn eum at ic  eject ors , int e rnal  combust ion engines , etc.) to supply  wi th

special silencers wit h t he  outlet  of the  exhaus t  gas or a i r  into

ventilat ion systems or special boxes;

e) du r ing  the assembly of vent i la t ion  systems to observe all

requi rements , provided for in Section 6 of “ measure  for  a reduct ion

in the production noise in the e f f e c t i v e  shcps ” ;

f) in the places of a change in the direction of

conduit/ma n i fo ld  to make  the  smoot h rot at ions (dur ing  a change in the

section/cut expansion angle must be not above 8— 12° and w e l d s  must be

without projections and projecting edges)..

In the avoidance of the g r o w t h/b u i l d — u p ,  not substant ia te d b y

the need for  produ ct ion noise, one should periodically ree xa mi ne

exis t ing technology:

a) noisy technological processes to replace noiseless (forging

and ~taap ing — by pressure, s t r a i g h t e n in g/ t r i m m i n g  — by ro llin g ,

r ivet ing — b y electric welding,  pneuma t i c  r ive ter  — h y d r a u l i c , impac t

— press, nai l—makings  machine — nail presses an d so for th) ;

b )  employ new types of technological
working: electric—spark , anode—mechanical ,
chemical , ul trasonic , thermal , and so forth ;

~~~~~~ , ~~~j  ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ 
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-c ) to se lec t  I t~ast  r~cl sy  e~~u ip r:~o~~t ~~ i in s t r um e n t ;

d) to develop/process technical requirements by the new types of

automatic or mach inerj and instrument ;

-:

e) t~ develop/process the special sound— deadening a t t achm ent s ,
- - creating the stability of parts du r ing  work ing  and rel iable

attachment on machine tool or benc h, that eliminate sound formation.

TECHNICAL SPECIFICATIONS OF THE PLANNING OF NOISY PRODUCTIONS.

1. All productions and shops must be classed according to

loudness level (harmfulness) .

The permi ssib le lou dness leve l of noise of outside pro duction

must not exceed 50 dB by day and LeO dB at night..

2. All en terpr i ses and shops where is exceeded permissible

lou dness level, must be arrange/located in areas or places, wh ich

ma ke it possible to observe established/installed sanitary zone of

protection (breakage)  f r o m  h ab i t ab l e  s t ruc tures  and at noise

production s and shops (Fig. 45)- ..

~~~~~~~ 
____ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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3. Product ions -or settings up, which create intense noise above

130 dB and having free exhaust, mu st be arrange/ located outside ur ban

feature, at a distance of several ki lometers  (according to

-
• calculation) from nearest residential. area from leeward relative to

pre vailing winds of side.

4. Noisy shops or prod uctions (nailmaking, rock—breaking, etc.)

Nu st be concentrated in one place and be arrange/ located in  terr i tory

of plant from lee side (Fig. 46).

5. Structures of noisy product ion  shops must  be placed by

- :- end—type facade or at an angle not more than 300 to other shops.

6. NOisy shops or product ions must be encircled by greenery (See

Fig. 46).

- -
— —-

~~~~~~~~-
-

~~~~~~~~ 
-
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Fig. l~5. Circuit of the  a r rangement  of plant of outside c i t y .

Key: -(1) .. Soni c ra y/beam. (2) . Plant.  (3) . ci ty .  (4) . Preva i l ing .

(5) . dir ection. ( 6 ) .  Noise . (7) .  Winds .
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Fig. 45. In— plant planning of noisy productions.~ a, C) correct

planning; b) incorrect planning.

Key: (1). Noisy production. (2). Calm Shops. ( 3).

Administritive—econoajc housing. (14) . Street. (5k . Noisy shop. (6).

Technical shop. (7) . Shop of average noisiness. (8). Offices. (9).

Corridor. (10) . Noisy shop. ( 11). Calm shop.
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Fig. 47. Dcuble partition/baffle with the layer of air an~

sound—absorbing ma te r i a l .

Key:  (1) . Cl inch r ive t  f rom s t r ip  iron. ( 1A) .  Felt an t i sept iza t ion.

felt. (2). Clinch rivet from strip iron, tied up to fittings. (3).

Plastering. (14) . Packing of antiseptization of felt. (5). Natte

f in ish  from asbest os, f il amen t  or the slags. of cotton in gauze. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - - 
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— -.5- —



—- --5-- -- - - -

DOC 7723~~~7 PAGE 1~~~

Page 71.

7. Structural/design parts of noisy shops and pr3duct ions mus t

be design/projected with thickened, heterogeneous mul tilayer walls,

wh ich have air an d attenua tin g la yer s, win d in g chann els, built—in

• re sonance sound absorbers, son ic f i l ters  and so for th  (Fig .  47 and
- 

- 
48). .

8. Must be provided for internal of facing of walls by acoustic

plastering on concrete or felt or by special accustic plate/slabs

from gypsu m—asbestos or slag concrete.

9. Structural/design couplings of junctions of walls, weeding,

partition/baffles must be provided for with vibration—isolating and

sound—absorbing packing (Fig. 49, 50 , 51, and 5k).

10. Overlaps  must be provided for weighted aultilayer or special

(f loat ing)  construct ion (see Fig. 51).
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F ig.. I$8. Arrangement/permutat ion of the cushions in overlaps.

Key: (1). Roofing. (2). Parket. (3). Flooring. (4) . Log. (5) . Panel

bolster. (6). Felt 20 mm , put in order intO mole. (7). Sand. (8).

Counterrecoil. (9). Plastering. (10). Counterrecoil from plates.
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F ig. 49. Floating enclosure/prot ections.

Key: ( 1) . fel t .  ( 2 ) .  f e l t  sex/floor. (3). Rabi tz  wire  ne t t ing .  ( 14) .
- 

•

- 

It is rein forced, detonation. (5). Spr ings.. (6). Plastering. (7).

vertical construct ions.  (8) . Thermo—I zol .  (9). Spring. (10). Cement

f illing. (1 1) .  Metals the  logs of spring 1. (12) .

T h e rwo— i n s ul a t i O n /i f l s u] at i f l g  f i l l i ng .  (13) . Channe l  bar. (114).

Holders. (15). Spring.  (16). Channel bar. ( 17) . Construct ion of

spring.  (18) . holder. (19 ) .  Load. (20) . Plate/slab f rom sl ag wool.

(21) . Pl in th .  (22) . W o r k i n g  d i ag ram of spr ing  sus pe nsion. (23)

Black/ ferrous sex/ f loor .  (2 14 ) ., Pure/clean sex/f loor.  (25) . fel t .

(26) . Pure/clean sex/ f loor .  (27) . Pergamyn.  (28) . Thermo— Izo l .  (29) .

Black/ferrous sex/floor. (30). Cement filling. (31). Bitumen is

pergamYn. (32). Thermal insulation. (33). Brace.~ (34). Logs cement

tilling. (35). Parts of the packing of the floating sex/floor.

L
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vI g. SO. construct ion of those who f loa t  weeding . a) on c3ntin uous

elastic support , b) on logs wi th  the  cush ions, C) the sound— proofing
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packing.

t.

~ey: (1) .  Air l a y e r .  (2) . gap 10— 15 mm is ti l led with pack ing of

elastic material .  (3). Clearance 10—15 mm is tilled with packing of

elast$.c mater ia l .  (4) . Parket.  (5) . Mastic. (6) . Concrete layer .  (7) .

Rcof ing  (layer) . (8) . dense layer f r o m  elastic material .  ( 8a) . The

backbone of the overlap. (9). SolutiOn/Opening. (10). Cross ba t.

(11). Card board . (12). Black/ferrous sex/floor. (13). Log. (14).

Pack ing of elastic material., (15). The backbone of the overlap.

Page 74.
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Fig.  51. Pa r t  of cont ig u i ty  to the wall  of the  f loa t ing  over l ap .

Key:  (1) . Pli n t h  d r ive  against  wal l .  ( l A ) .. Lack ing  of an t i sept ic ized

fe l t  o r asbestos g r i t  in sacking. (2) . Rack .  ( 3 ) .  Pack ing  of

an t ispet iciZed f e .t  15.. ( 4 ) .  Elas t ic  stee l spr ing . 
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Fig. 52. Suspension ceiling during spring suspensions.

Key: (1). Parket. (2). Flooring. (3). Rcoting or cardboard . (4).

Gy psums. of plate/slab 60.. (5).. spring suspension. (6). Block/backing

trom the anti—septa. of felt. (7). Striving from the bands. of iron

cf 50 X 3. (8). Matte fin ish from asbestos grit

(departure/withdrawals) in gauze 20. (9). Bars. (10) .. Plastering on

the Rabits w ire netting.
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Fig. 53. Windo w with increased insulation/isolation, a and b)

locking, open/disclosed windows, C) nonopen/disciosed inspection

windows with high soundproofing, d) the fastening of glass, e) the

open/disclosed noise-reducing construction.

Key: (1). Normal—type locking. (2). Cement. (3). Glass. (4). Locking

with the increased soundproofing. (5). Wooden molding/bar. (6)

Glass.. (7).. Rubber .. (8). Film/strip from nicroporous rubber. (9).

Microporous rubber. (10). GlasseS. (11).. Oak mold ing/bar is fastened

with wood screws. (12). Window stool panel. (13). Porous sound

absorber. (14). Plastering. (15). Disinfected felt. (16).. Disinfected

felt 10 mm. (17). Roles for ventilation. (18). Air. (19). Impost.

(20). Window .... (21) . Cut/section on forms.

Page 76.

11. Quantity of aper tures in noisy shops must be strictly

li m itedly:

I 
-
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a) light apertures must be provided for with multilayer glazing

(air gaps) and insulation/isolation of glass from material of frame

and, consequently, also from walls (Fig. 53) ;

b) for door apertures must be provided for dense massive doors

with packing within hair felt (Fig. 54) or with hinged/reversible

plate/bar for closing of slot between sex/floor and door in the

absence of threshold (Fig . 55) .

12. Packing of sanitary—engineering equipment and communicati ons

of shops (water—c3nducting, heating or sewers, assembly of lig htin g

system, ra dio, etc.) must be fultilled with pressurized/sealed

fra- . ing of holes according to entire thickness of walls (see Fig.

35).

13. Construction projects must be confirmed in division of

hygiene of work of Ministry of Public Health of USSR in accordance

-with recommendat ions  of ins t i tu te  of hygiene  of work and occupational

diseases A MS ~Acade my of Medical Sciences ] of USSR.

14. Constr uct ion wotk must be ful f illed in strict c o n f o r m i t y

with  project.
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Fig. 54. D oor wi th  the condensed locking.

Key: (1). Part of locking. (2)- shell. (3). Sealers of locking from

the rubberized fabric, packed with horse hair. (4). Panels of

thicknesses 5 cm into fOurth. (5). Flannelette cn of anti— septa
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- ‘- bovine fel t .  (6). Plaster in g is dry on asbestos. (7). Part of

threshold. (8). Plywood 6 mm. (9) . Cover plates are fastened on wood

screws for the possibility of the exchange of the sealer of

threshold. (10). Felt of thicknesses 5 mm in the dense rub berized

-. fabric. (11). Parket. (12). Asphalt. (13). Sand.

- Page 77.
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Pig. 55. The flap for a doo r w ithout threshold.

Key: (1). Size/dimension in the width of door. (2). rigid washer.

(3). rigid lining. (4). Door. (5).. Bolt. C6). PIanck is wooden. (7).

Rubber. 
-
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