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2. Purpose of a public address installation

The primary pirpose of a stathon loudspeaker system §s at
follaws -

~ to broadcast public annovacementd concerning the ronnlng of trains,
or massages ef a persopal pature 3

= 10 convey: service messages to staff.

The installation can also be used for other puUrposes, particu-—
Varly for reproducing mosic,

3. Considerations of a gencral hature affecting public address
installatfons

Fud Wuture of bhe problew which arises

The first corcern 5 to ensure thal announcemnis Are refrodiced
by ‘the system in a satlsfactory and intalliginle manner onder the
Faterior scoustic conditlans obtabhlng. at statlong. Speken Annnunce -
ments geraratly. require to be diffused over nrems where the reverbera-
tlon time |s rather lengthy {cavered platforms, station noncgurses
and where the high anlse level Iz subject to ronslderable yariatlvns

trafns and passengers). Dua allowance must also be made for revarbe-
ration and nolse inside the announcer®s eabin, sloce these factors,
can be introduced via the microphant aad Influcace the quality of bhe
soynd tranrsmitted, Slhace reverberation and nalse both detract from
speech intelllgibility, they must, be reduced as far ‘as possible by
applying suftable acoustic measures hboth Inskde the annouscer's catin
and in the aren covered by the Youdspeahars, The mibtie address enqulps
mant shoyld be designed to be as {nsensttive as passible fo these!
sources of Interference,

Jd  Acoustic mgnsures applicable fo buitdings

The nnlse on statlon platformd comps mystty from traing, rallway
seryice vehlcles [luggage tru!!ey53 and postal vehloles, and from
crowds

Train noise depends to a large axtént on the natere and quality
of the rolling stock, There are, ELor example, sorvice regutations
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dyniist allowing steamy or air £ escape In seations, oned foutings are earefully considered
with n view ¥ fast: tinine bypassing the stations, thus coptributing to s apprecishle re.
duction in naisn produetion.

Ry shsiring that the method of laying frack a1 statons givne a shock abrorhing
elfect, and by fitting the walls of ralsed platforms with soundproof lnimgs {porois éon:
crete, lor example), o dofinite reduction “in tha nofss proffuced by wieels and hrakes fs
obtained.

i ‘ardit 10-dedtice the noise of service vehicles, it is possible to demlen the mo-
tors, sefeet carelully the kind of tyres, and finally, 1o atve suitable’instritions to Jdriving
staff.

It does not suifics mnrely to redice the sonrens of noise, and eonstedction shotld
be cdrtiad ot In. soch 8 way as to dpealise and deaden the nolse prodiced this wan ba
dona by using soundprosk materiols. These meanries shiold De-alined_particulardy at tow
fraquancy noises, which contain most of the ensrgy and determine thesound listrasity of
the nolse. The low fanes are absorbed by slits neeanged Inthe platforoy toafs, and by using
slittype ahsarplion devices, parforated aconstic plates andresonnnes boards. 11 shauld
be noted that these devices Usually have a hard surlrce, andd they can therefors be sasily
cleanad. bn-ordet fo aliseb higher frequency noises, the watls [if possible high enaughto
hé titt of reach) and ceilings e covered with porads acoustic materials, which lose onty
& rall part of their shaofing power when eovered with porforsted plates. The aasthatie
aspect hardly suffers therefore, and cleaning can be achicved without difficalty. The
porous matatiaie abratha very targe port of the fow tones if thay ar o snmedistancs nany
from the batd wall i s thérelore preferable to position thercth this wely, fer sicklition,
the mnite absnrption is belped with a reduction i e revedharation tionif the awdings e
imatdn no higher than necessary.

Whiat hns Ligen <aid above concrroing platfonins also applieg fo'station concourses,
waiting rooms, bullets, stairs and subways: Pramiges ehiulid not have eénilings vihich aretoo
high, and it 15 partiewtarty nrdvisable for the coiling ta be ofaoniseabsorbingnatire. A short
ravrrharation lime Instations Hrnite noLonly the noise val afthrtraing butalso that emanat-
irg from the piilis The peychntagicnl ‘affnct plays oy finportiant part, dnce exped ienee

ghews: that ¥n spaces where the reverberation time s long. people
tend to: speak Vouder. thus creating noisy condltlons: when the rever—
bereation tiee 15 short, on the other hand, conversation tends to he
giteter. A reduction 1n reverberation time therefore has a twofold
advantage on nolse amanating from the public: mat aply does lig
level bepeme less, as a direct resuly of absorptlion, but the nalse
production Ttself also decresses,

The acoustical corifort afforded te passenfgers as a result of
these constructional measures itself produces a twofold Improvemont
In the quality of londzpanker anncuncements, Intelltigibitity 1s less
affected by reverberation, alse the transmlssion Was a lower knise
level to overcome and 1s thus of better quallty, sTnee the sound
Tevel tequired is less,

Neadse and reverberation inside the anmpouncer's cabln con adverspo—
Ly affect tha Intelligibitity of the rapraduction to A great cxient,
These parasltlc noises are picked up by the mlocrophone and reproduced
by the Toudspeakers. By virtue of the ablVity to orientate one's
heariag, a pérson is able to concentrate on an annommcnmant emanatiog
from.a given direction, by crealing n kind of psychalngical screen
Bgainst nofses occurrbieg araand him ot coming from other diveciiony;
conversely, a person §s not abls to Tsolate Kimself from parasitic
nolées trandmitled by the Joudspeaker itsely and orFiginaling In the
araouncer s cabin? for thls redson these nolses are much more

’m;n‘easzmt to the ear of the listénar than those originating dround
h ke,

fn view of this [t ks necessaty to place tho annoutncer®s migro-
nrhone In 2 gultei place with good acoustic ahsorption; It 1s even
recommanded that an insviated cabin shouvld be providad.

Failing this, §f the announcements are ta he made in a place
ocecupled by several persons gnderfaking variows types of work, 1t is
neressary to install a protective screéen agalnst parasitic .nolse
(telephonic 5creen?. I'f the officlal responsible for anngiuncanents is
obli%ed to move for othé¥ requirements, this measure 1s ale imprac ~
tical .and the Vost rescrt is then Yo fit the lowdspeaker eauipment
with o suitable device [see section N},




Fagt nedall frequancy characteristic for spoken anppuncencnls

1§ the principal objeck s fo bransiit speech, m {140 charae-
teristie shanld bhe awvbided, for the following raascns

~tha wnice Patensity is detarmined In mozt caszes ky low-nltohed
sounds of Tass thap 1LODOHz, while the Latall¥alblbity of ilie ‘words
iz determived by Wigh=pltched sonpds of morg than §0000z, Lt s
this tatter range which £ontains the charantoristic harmenic grou ps
ol icertain phonemes, such grogps being known as "Termants®

= in the anpouncleg Foom, as fn the Vouwdspoaker aypen, the revertera-
thon takes Pt sonkd tevel particuwiarly Trom Yow frequency mompo-
nants, The peverberation, which deqgiades the franssission nualiby,
will tharnfore ba minly due to the rerrodoction of Tow-pltehed
gonnds

=~ in the annoineing ropm, as In Lhe Yeydspealer area, the poize
phosesses a charrctaristic sperbrimy, the eneegy disteibntion o f
which graarnlly decreases by at leost WD par actave with ince ranse
ol fregquency, Lo additiop, the velzes axtend thedr tagling offect
gver & wida froguency Gand i the high Frogueacy diraction, hat wat
in the diracdidion af the low fregquendies of thelr oun fregueany
hand,

Par the announcemernts to be dlearty usderstond, 1 05 aguarntial
for the hlgh feagqueniy volde saunds tn he more than 6 1o 10 QR abave
the paranttic nolse level in the same froquancy Boud. llowsver. in
view of lhe low degree of Intelligikility of low pitched veive,
saupdn, theare §3 oo parpose In domlinating the ankse level o Ehedr
frequency rangny, stnce this wauld keid to a nerdlessty Fowd and
wnpleasant Irapamissian @ ferther, Yow pitvhed vofen: roitods rm—
frnduced f;lrnng!y and strengthened fiurther by rogorboration; won 1if
Fin the 13k of wasking the bigh pitobed =mngnd= and of §ooapardising
tfin in?n”igihi]l?y af the anrnonncemrnt

the roprodectinng of the speech st gennrally be stronpere than
nrdipiry erpvrrsation, A flat: froqueney chararberivtie wopld
resull Tnoa pErtitelacly intenis phesialonical pefcepticn of Vow
pitched =omels, awl the volie repcodyct Ten woild aopaar vanatorsl,
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For atl these reasons, It fsitherefore necessary to attengate
the Yow frequencies and to amplify the high frequencies to achiove
the elearest repraductieon possiblel. It goes without saying that the
opt imum form of the evera)) frequency characteristic depends on the
reverberation, the nokse Tevel and the Sound Intensity of the trans—
nii=skon,

The frequency characterlstlc represented In flgure 1 can sarve

as a madel for the overall chara&teriztics to be adopted so0 asin

abtain a reproductlon thet 15 intelllgible end Sounds natural under
the average acoustic conditions ohtaining at statiaons, -

This frequency characteristic qgives & transmission bamd of 250
to 7000Mz, outslde of which, it falls, while within tt, Vt tas 3
rising characteristlc with lncreaze of frequency. The objoct of this
characteristic 15 especially to atienunte the Treduency hand betwesn
250 and 6301z which, whtle contributling only very V1tile to Intelli-
gibility, contalns a lar?e parf of!fthe voice power and thus produces
reverhération phenomena in the loudspeakers area.

This characteristic Is the sum of the characterkstics of the
microphone, the ampllfier and the loudspeakers,

tn prac¥ice, bt 18 d1fficelt to maasure this overall characteris-
tic, It Is noyartheless necessary to salsct the gomponents of the
installation (micrnphOne. ampl i FFer and loudspeakers) 1n such a way
as to conform to the ovarall desfired characteristic, and tn obtalo
po??1h1y,by ad [ustments made durlng opsratiom, an optimum Intalligl-
hility.

3.0 uavall fraguency charactgristie for misic

Grnerally speaking, only "background mugic” will be broadenst,
mrticularly in walting rooms and buffets, by retransmisshon of raiio
yroadrasts or by use nf magnetic tape recordlagsor records, The
round level will generafly ba quite dow, and preference will be for
1 type of mislie of a non-dynamic nature, The overaltl fragden—
cy characteristic of music broadcasts will Be preforably flat and
will extend over a freguency fleld from 1040 ta 10 0002,
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w Fof. Imstaliations jor the speech dnd music

What has baan said In the two praceding paragraphs iniplies
that the overall freguwency characteristics recommended for sgecah
and for myste differ appreciably: & Imllarty the uptimus sound Teyel
%111 not b the same. For the: two kinds of broadrast, I1f, Ina glven
§prce, the lopdspeakers (the termical amelificrs and tho loudsprakers
fespectively ) broadecast both spemch and musle, It is neresgary to
h]ye to these components a flat frégueney rharacteristic within tha

and from 100 ta 10 DOMz_ With shch an arrangemant, speach enters by
En input channel with the desired frequancy eharacteristic, while
he Music apters by anpther channel with 2 yolywe cootrnl apd seme=
Iman mvnn A tone cantral, 56 that the staff can eequlate the musiac
fthoit affecting the speech chinnmel.

3.6, Semnd Tewel af fhe refroduction

In arder to ohtain & satlsfactory munlity of asnoyncerents, it. 14
necnssary for the valee, 1n dts own frequency range which I8 pssentin
far intelliglhitity of speech, to have a soond Invel at leazt 6 dP
righer than the noise Teved, This diffarcncn can he Incroased acoords
Ang to the typs of snlse existing in the places served by Foudspeakers,
. adib Pt lon, apvopncements should not by beoadenst with ap urlru')n‘..f-}SF;F.H=
¥ily hinh seund Intansity, ¥n view of the fact that Lan pnoisy
hroadeast prodnees an unpleasant Sernsatinn dod ean sven distork the
neTahhoirrfinod,

For intelliqibillty af the spiech, Tt fs alan necessacy for Ehe
gonnd leyvel oF the reproductden to be indepsndent of tha volen
strength of Lhe aniguncer and nf his dlstance from the micronhone,
o this end, the amptifier shoutd be Fitted with a sound Jewel stabl -
liging davica {zre §8) 3 kn additian, the sounds broeadeast bythe
divapgncer can be reproduced at hlbs o own onr (5ne ),

bo cartain canps, It 1s posalble tn adapt the sound Tevel to
bhn nends of fThe momant by means. ol a programeed ad fastment wh o b
Innreases the sbufd Intensity at peok hoors and redoces TL dorifag bhe
night {and cuts oul groeps of Tondnpeakers which are unnﬂcesany?a

instantaneons adjustment is gbtaiped by enabling the anacuncer
to choosé between severdl sound levpls (thres for example}, In accord—
ante with an acoustlc or visval knd¥ecation 6f the nobse Yevel. In
this way,it ls passible Lo avoid broadcasting announcemenis when the
nolsa level Is extremely high, e.g. while a shunting locomotlve Is
spassing through.

« o This I¥staptanedys éﬂé&{a?1bganT{h€'snund'lchY“tdﬁtHe7u01£é-
Teveltean alan be gltaindd hy an dutomatic adiustment (see-§4).

. . . PR .
‘ As regards the caleulation of) the amplifler pawer., a figure of7
B4R can be taken oy a”stondard fdr ihe max ifem sound intensity-of
the reproduction whepe the publiciis sitoated,

4. Wicrophorie

Arrangement and oporation of the microphone in. the announcing roum

I't V&8 recommended that the wlcrophona should be placed in an
anpopnclng room [nsnlated from serrounding neise and with ‘a reverbera-
tion time as low as (L75 second, procured by means of walls Vined
with soundproafing materials. 1f the room js oecupled by several per=-
kong; bt V8 necessary to make use of an insulated cabin orF to install
& aniso-reslstant sgreen,

A gpeech micraphone with wnldireéctlonal sensitivity, with a
frequency characterfstic al 0% possessing a Aransmission band of 250
to 700Hz should be ased) outside fhe characteristls could be less,
while within 11 an ascending tendency of between 250 -and 16000z
approkimate by would be advantagecus in ihe case of the application
conterned. The directlional characteristic would be a cardiold er &
ﬁypﬁrcardlnid; in the frégquenty Zone of the strongest spoken word
ind nojse level (250 to lGODHz% and for gne or more directions within
an angle of 180° » 40°, the sensitivity is less by at jeast 17 dB

ihan that found at O, The micrephene would then compress the surround=-
{ng naises and echoes fram 4 Lo 5 dB,

The micraphone should be f[ixed to its suppari so that the mouth
af the announcer is aboet 30cm distant whes in his normal working
gosttion, When speaking normally, he should produce # sousd level of
75 4B Tevel in front of the microphone, which can eved reach BA dB

ofr certaln syllables; this Is eguivalent to: an -acoustic pressure of
1 and 3 microharg.
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A micraphone of normal sensitbvity (0,2 wv/minrebar Tor an imhcd-
ance of 500 Ohm) will give an average output voltaqe of friv 0,2 iV ta
0.6 ™ whan tha words are pronownced with a strong tonic acernt, pro -
vided that at 0" the frequency charactsristic is normally flat. The
mare sylted for speach is the charscieristle of the microphone

alttenvating the voler In the frequency range vhers It possessas 1ts
max fmum posee, whithout however interforing with the intoltinibl ity of
the svﬂech?, the: weaker the outpet:voltage will heemme, dncreaning Lo
abiniit a half, '

. 1f a high noise Javal Js anaveddakile Tn the apnooncing room, and
if the microphone eannot be insulofrd, n speeial noisnedancel ling
micraphone mist be uscil, '

A mirenphione of this type has o normad yoies tharactertstle for
sprech emanating fram the prefsrontial direction and pronsosced at a
given point nearby. 1ta sensitivIty is tass for acise coming from a
distanmce In o dififused manner, due tn the diradtionn) afféct: T the
case of low sounds, The sendftlvity ds sti11 weaker due tn the correc—
tion factor Arting on wards spoken n ghork dstance AWy,

. The spaech £o noise ratio of the outpat voltade of the miceaphine
s considerably improved as 8 result of the much kighar sourd leve) af
sonnds orodoced in the Imvediate vicintty of the #icraphone, bt alsa,
aheve all, due Vo the Tact that Tew frequeney weises, which -cantain
the most enerqy, are partteulorly redicad.

The ouiput volfage of the nilge—cancel Ving microphone will e
about. 20 A8 higher than that of an drdinary voice mlerophonn whire the
Fanovncer is 30cm away. Slight variatlans Fn thig gmab] dizstanea w1l
produca apprectihle varlations Tu tha ont et voltage of the mirroplin-
fiee Ao additlon, 2 speaker surcounded by nolsa will kave a tendrncy ta
{aiso his wnier fn order to Le ablae to hear himsstf; it {olfows tha t
the valce level and the outpot enltage of Yhe wicrophone will alse
vary. in celation b6 the nolse lovel in bhe anpngine Frg 1o0m;

Q. In order to avold piwanted yariations. of the tranamission infro-
2ity, Tt 5 recommondad that noise=cancelling mitrophicnes should he
Imstalled In a telephone handset whiek tn conneited ta Fhe artput
_011nﬂ¢ of the dnstallatien and enablas fhe anmoincar to hoar himeplT
Alsn, This gives twd advantages ; Tirst, vafiations in the dizstnn-
cr betwesn the miceophene and the moith wf the asnauncor. are fodnead
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furthor, the latter adjusts his voice accarding to the scund which is
returned to him, and can therefore speak in a level voice, Indepandent
Lof the noise surrounding him,

To prevent accidental broedcasting, It Is recomiended that a posh
biitton shauvld be provided whilch must ba pressed to brivg the equlpsent
Into operation for the whole broadcasting perlod, 1{ 14 is passible to
brosdeast: different types of messages (messages te the public, zervice
messages , messages Intended for B8 given platform and Tor the corres-
fond ing premises). g bulton Ty be provided for each of these cases.
In arder tu cresie certaln comhinations not planned beforehand, It Is
netessary to arrange the switchasioe a preselection panel. a single
spring button being provided to keep the clircult switched-in durlng
the call, If a telephope handset §s usad, the button shoullt preferably
be on tha latter ftself.

in adgldtion, the annowncer shouwld be provldéf with an Indlcation
as to tha functional cendition of the equipment. {stgnal lighting up
when switehing on, hearing of his own speech by the user of 4 telepho—
e recelver). A viswal indlcation. of the oulput level will make It
possible to check whether the wvaicé dntensity is sofficient {ord inary
voltage indicator, or small neon lawps connectéd to the eutvul clrcult
snd anly lighting up when a ¢ertabn level i3 reached).

This type of device can iodlcate sinultanecusly whether all the
selected seciions are funclioning -properly (smal} fludfesceni tobes
connedted 1o the various uutputsg.

As the clroult congecting the micfophang 16 the predapl H{igr may
pie very lony, (€ |5 necessary to select low impedance microphones, The
ootioum value 15 between 50 Dhm apd 500 Ohm; 1t should be aoted in
this connection that the standardised impedances 1o Europe are 590,
200 and 500 Ohm. 1f transistorised ampliflers are used, an impodant e
gf 500 Ohm Is preferable.
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5. Awplifiers

.1, Ceneral

Ftoes the amplifybng equiprient js. connscted to the majas, It may
involve rizk of Flre, and contact with |t way be dangerods, Equlpment
should thérefore confordm to the Interaational vegulatlions contained In
PubMcation Moo 65 of the {uE.C.. and, where .apolicablé, with ihe
natfonal Fegulations concerned. The equipment should function reliably
under vacying ¢limatic ¢onditions. Care should be taken to see that it
is nol situated in the open akr of evposed to intense direct radiation
from the sun., The equipment should satisfy the following tests laid
down in |.E,C. Fublication No., %8 :

Test A ¢ Cald severity Vi f—lﬂ"ﬁ)

Test € @ Long duration bumid heéat tust.
Severity ¥ {tempeiature 20 % 2°C, relathve hild ity $0-95%,
duration 21 days).

tn order to make ¥t rapldly repairable, the iasialiation should
conslst of vasily inlerchangeable parts, with festing béing reduced io
¢ strict: miniaiging

1t s preferable o select a céntral position eather Lhan spllt
the equipment up into severa¥ grouns,

Sufely of operdtion

Safety of operatlon should be covered by guarantse. Hormally,
A year's gudrantee against manofacluring defects should by given by
the manufacturers, :

Parts which normally wear more geickly shoield be eentinnsd as
such in the guarantee conditlons. Defects should be traceable quickly
aad ‘not veact adversely on fhe rest of the equipmant.

FeZo Uontrols

T'he controls must be simple Lo aperate. They should be: dreanged
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elearly. and bear as ipdication of thelr functlon.Manual ‘control should
onty be pogsible In the case of controls necessary for corrent working
of the enquipment; these are, for example

a) the selector switehes far the varleys sopnd sources (mlcrophenes,
mecardings }iwhich should consVst preferably of o soring push-button
clearly marked for each sound gourceia pilot lamp indlicates whether
the switch has operated properly <

b) if It 1s necessary to arovige an adjustment for the music channal
It 1s praferable to use a sYiding contrel,

Other regulating contiols which aie used solely for readjastment
or d@intenance, shcu%d not be easlly throws out of adjustment and 1t
should not be possible to operate them except by meaps of Instruments,
Examples afe the volume contral for the microphone channels, the
contfols of amplifiers and acoustlc Fllters.

§.5. Output

wNon=linecar d¥stortion for the nomipal ocutput power nmed Aot
satlsfy strict raquirements, since :lntelliginllfty of spesch does not
suffer from a Yow percentage of digtortion.

= A maxtmym distortion of 5% hetwsen 250 aad 5000Hz { for speech)
ar- between 100 and 50000z {for mysic) s accentabia.

Fhe Internal resistance of the amplifier should he sulflctently
low {a maximom of 25% of the lood reslistance measured at 1ONONz Y, for
Tt to be copsidered as A constant voltage source. the loudspeakars
can then: be conneacted or disconnected at will, wlthoot the oofput
tevel suffering any notliceable change. |t will than be preforahls to
arrangs a serled .of output voltages, rather than o series of compan-—
satlng resistors, In ordar tn détermine the ratlio botwedn two conse-—
cutiva voliages of this serfes it will be preferable to vse an encrgy
difference of 3d8, which Is Just avdibTe, and corvesponds to a Ffactor
2 in power andVZ In voltage, Taklng a maxbmym voltage of 100 volts .
thks serles becomes

100V = 70Y - ROV = 33 ¥ < 25V
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In this serles a value of 100V 15 recommended., Voltages lass
than 75V give rise to line lésseg nf tod gredt a4 magnlitude,

5. Injut

The itnpot Sensitl Ity (l.e. tne fapyt vn]tngp neCRSSAry for the
max imum ontpot voitmges should correspond to the voltage sopplied by
the sound gaures, In fccordanee with 1he infprintton glven bn Scotion U
the sensitivity reasured at LOOO H showld be :

0.6 m¥ for an Grd'nary tlcrophonn
1.3 w¥: for a veice charactaristic wmlcrophope

FAN

AV for a acise-cancalYing microphope,

Ff the above valyes are nyceeded; tha distortion value gleen dn
-h.3 should be respented dn any case.

The inppt seasltivity of recuouings {{ntended, where applleahle,
for yegorded dnnvinedments op tops ar wisie ) w i) have the uzisl
value of 100 wy,

S0 Fregucncy characteristins

The frequensy clhinradteristic far spnech slinuld he adapted te the
microphnae pseld, If the microphone ftsnlf passosses a valen ceharac-
terlistic, the frequency characteristic of the amplifiers shopld he
Flat {withln + 348) botween 250 and 10 000 Hr . Whérs an ordinary
wicrophens s wsed, Yhe anplificr should have . lietwenn these two
Timiting Frequenciss, the volee charactarlstic Dndicatad in Seation B,
unless the Joutspeakars already give i4 {znn & A.7.).

Ton ensure goat mysical reprodncttop, the recording chasnet should
kave a fiat fredueney characteristic (within & ?dRS betwern 100 and
18000 W2, The frequency chafacteristic ks measured at o woltage
equlvalent 0 0% of the naminal ountput voltagn, to avaid overloading
the amplifiers.
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.68, dcowstic filters

If they are necessary for the microphone chaane) {see 5.5) thesa
filters dre adjusted once only whén. the equipment Is instvallied,

Lo rder to correct the charscteristics of recording and of
reproduction of 1he sound in the record channgl, they 5g0u|d be
cor* bauously ad Justable;

5y7. Noise lewvel

While the backgrownd nolse Tevel of the amplifier [noise Tn the
absence of speech or wustc) Is Yess than the awhiant nolse, it romd)ns
unnoticed, The sound Jeval of the aanouncements will be abuut BS 4,
while the ambiant noise will never Ffall bolow A5 di, evep at guiet
stavlons. The background noise leval of the amplifier may therefore be
stipulated as being at Venet 50 dB below the nominal power,

This level shall he measured according to the *waighting curve A"
of 1,E.C. Publication Mo. 123 {ear sensitlivity curve with regard to
Low=Frequency soonds), ‘

Sele bwmifabion of avd {recaut jons afainz £ over logding

The signals plcked up by the migraphape vary In intensity depend-=
Ing on the strength of the annouater®s voice: and his disiance Fram the
microphone. Conversely; the sound Tevel of the Toudspaakers on the
platfarms must be constant ln ordér to snsuvre satisfaciory Intellfgi--
billty of the spesch despite amblant noise.

In order tu selisfy this requirefent, & 1im|ting device can ba
tnstalled in the amplifiers, which converts the larpge varlations in
input devel Jntd fuch Tesser variations of the output tevedi. The
ratio between the two variailons la bevel, when 1t becomes too
cons iderable, glves rise to & heavy Jocrease in nolse arocund the
microphowe and In thie Toput neise briween announcemonts, fxperi¢nce
haz shewn that good regulatlon bs obtafned I imitalion commences whan
the Tnput valtage reaches 30 to 50% of the nominal value and if it
toleratesan lncreese in the fnput voltage of 26 to 30 dB [with thiis
maximum input voltage, the nominal ‘cotput voltage is attained).




7567
-5 - i R

The device should react quickly whén an dnnouncér begins to
speak, and the adjustment tiwe should be 10 miec. at the most,

in the reverse dlire¢tion, the change should be mach slower, in
order te. provent ampblfication caming inte effect during pauses for
sreath by the announcer anmd bringing about the unpleasant sound af
oreath intake: 2 seconds is5 an acoeptable figure.

Normabisation time after dn excesslive ovet load slhewld net exceed
D.5 second.

S8 Adjustuent of the Tevel of the vayuired sownd i relotion te
the noise level

The ovulput power of the Installalion should be such that the
announcements remaln intelllgible even in very anlsy conditfons: as &
resutt, ander quiet condltions, the Joudspeakers may have an unne-
cessarily high sound Intensity. To avoeld this, It s penéssary to lave
recourse to some mgans of adjusimept which adapts the sound level of
the announcements to the surréunding noise and feduces it toa leyel
which I5 telerable during periads of quietfness, & rangd of adjusteent
of 20 dB has proved adequate. Since the devlce should not react to
bangs and sudden nofses, and thoe roverberatioa time of the bullding
can -alse infloence ihe adjustment, a regulation time of 4.5 to
10 secunds can be laid down,

Se H0. Supirly

The installation muat bé suitable for supply at mains voltage
and frequency. Variations In mains voltege up to 10% should not
iiterfere with operation or affect the safety aspect of the equipment,

If an uninterrupted <upply from the wains cannot be quaraoteed,
It 1s recomrended that an emergency supply should be provided, Fn the
form of a battery of accumulators, prefarably with a noininal voltage
of 20 ¥ (4o view of the increasing use of transistorised equiruwnt).
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&. Loudsppakers and their siting
Gads fondspeakers intended for announcemants

The fundamerntal pioblem consists of finding & Fatip botween
"direct sound” and "reverberated found™ which produvces satisfactory
IntelViglbiTity, "Direct sound™ fefers not only to sownd reaching
the listener by the shortest route from the nearest loudspeaker. bot
alsg soupd from mare dlstant lowdspeakers and Sounds reflected by the
walls, 1f they reach the llstener “less than 1/20th. of a second aftaer
the First sound recelved. Together, these sounds contribute 1A d
practical manner to trancmitted specch, as oppesed to resonamce and
reflected noises arviving after 1f20th of a second. The sections of
‘the walls near the 1istener, the’ floAar, also low cellings, while
wontributing usefully to the tranamission of the sound, produce n
'simultaneous harmfel effect,dve to the fact that they produte dIffused
sound and therefore reverberation; high ceblings have an almost
extclusfvely harmful effect because .nof sounds reflocted from Lthom with
too much delay and reverberatjon,

While the noifse lavel s of secondary Importance with regsrd to
the siting of the Foudspeakers, 1t has an appreciable affect on the
ﬂeteim:nntion of the necessary acoustlc power and the Toad per lowd-
Epoaker.

Yo principle, the deslrad objective can be atfalneed elther by
placing a large number of small ltoudspaskers in the {mmed lals proximi-
ty of the listensrs, or by the use of a smaller nember of londspoakers

eaming the sound towards the publie.

I'n the case of numerous small lmdspeakers of retatively )ow
power, the deslted sound reaches the |jsteper from the nearest lowd-
Speaker and from certaln’ othefs situited nearbyi converaely, lhe megt
distant loudspeakers transmit reverberating sounds accompanying the
feverberatfon proaduced by 2F1 the loudspeakers at once, 1 this
arrangement I8 adopted In 2 space with a short reverberation time, the
Hestred ub;ective Is fully achleved, Mt lends Ttself particularly to
premises with a low celling absorbing the nolse: placing of the Vowd-
Spenkers In this ceiling Itself s usually a satisfactory archiitecto-
fal solution. 1t Is Ideal for waiting rooms, buifets, subways and
E]atforms with an open awning, provided that the celling is not too

Igh and that it absnrbs the sound well, Lt gives = very evan sound
Teve! throwghout the premisas.
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1n premises with a Vong reverberation time, the above ‘arrangemeni
would ve unsatisfactory, slace the distance between adjacent Voud-
speakers wonld be too small, [t ks recommended that directiona)
loudspeakers (forn oF column Voudspeakars) directed towards the publi
stould be used In this case.

Since the sound waves are copcgntrated into a beam, the latter
containg quite a high sound inteasity {direct sound}, atthdugh the
corresponding acoustic power is relatlvely weak, This total acoustic
powsr i3 responsible for the reverberation whicl is created when Lbe
directed sound encounters an -obatacle and is transfarmed into diffused
reverberating sounds. ¥the mofe the waves forth a pronournced heam, the
longer will be the distance over which the direct sounds exceed the
veverberating sounds within the beam; & smaller aumber of loudspoakérs
wlll therefore suffice for a glven distance,

In this comnection, 1t §s lmportapt to appréchate that In order
tn provide a loudipeaker system over a certain area, the angular
aperture can be reduced (with a more concentrated teaw and a weaker
reverberation proeduction) fthe more horlzontal the direction of the
beam becones and. the nearer it is to head leved, In this case, the
range -of the direct sound will decrrase,howsver, dua to the abssrption
of the sound wave, during (ts propagation, by the deadening effect
{produced by the human body. The best compromise is to install the
Toudspeakar just obove ralsed arm height (.50 to 3.00m ar Wigh enough
Ao leove a mfnlmum uf headroem), dirécting the beam slightly downwards
‘su that Its upper edge is at bead helabt tevel with the noxt Toud-
Ispeaker which serves the adjacent area. This afrangerant alse makes 4t
possible to obtain an almosi constant sound level throughout. Whén two
loudspeakers are dlirected towards each other (Youdsperakers fitted an
both sldes); the beams should cross at head height thirough the centre
polint.

tn the case §f & constant sound level, there will always be a
transitlon zone where the actlon of two loudspeakers is almost equal,
the sound from the Turttest loudspeaker arriving with a certain delay
in Felation to that of the nearest lowispeaker. For thls reason, it
is necessary to limit the distance tetween loudspéakers, In order to
avaid annoying echoes which occur when the delay exceeds 1/20th of a
spconds The maximim distance betwedan two loudspeakers hroadeasting in
the same direction 15 17m, ard that beiween two loudspeakers facing
each othar is 26m, provided they are arranged as sultably as possible,
in accurdance with the information given above,
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In placing the Voudspeakersy it ts partlcularly essentinl to
take Inte account nbstacles which are parpendicular to the dirsction
of the bteam. Tf any actual nbstacle is encounterad, the reflection may
bring about unpleasant echoes between the lowvdspeaker and obstacle,

Beamed Towdspeakers may eithor be tn column form made up of a
saries of thase-opgrated cone loudspeakers, or be hore lToudsperakers.

The vertical column type loodspeakers: foFrm a very narrnw beam in
the vertical plane hut diffuse zound widely Tn the korizontal plane,
In order to achleve a switahle beait effect at statbons, it 73 nécessa-
ry Tor the colump to be at least 70 ¢m high, o hlgher 1f possikle

1m}: ¥o obtaim a larger range {on open platforms) or to avold
reflections: from an obstacle: M will sometimes be necessary to
roncentrate the waves Into beams, ahd, for this purpose, higher oelutas
will be usaed, or several superimposed colemns, ’

Loudspeaker horns with & circhblar openlng produce a beam symme-
trleally radlal roind the axls, which s nevertheless approciabty
mote blorred than the vertleally rettricted beam which §s dfffusad by ¢
ertical columy .of Toadspeakers.

The columng, as well as the horns, conceantrate the power 14
beams ..the' opening angle: of ‘which deEreases as the frequency lIncreages,
l.e. when the wavelenmgth diminishes,

The -angle ® {formed with the axis)} for which the tntensity

falls at —6dB ar at zero, Is gliven by the following formulae Tor a
wavelength :

Columy of length 1 Horn of dlametar d

- 648 siop - 0.6 _N_ sin @ - 0,717 A
0 Sin = A sfn @ - 1. _AL
1 f

The hpin §$ distingufshed from the ¥ hq hie
differance in bears by thg Jact 1hat 1t pr)?ssg;seusmg rfeoftin“irtet ?I:-‘itth'm%

froqisncy far the reproduction of Few=frequency sounds, as appoged 1o
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the colnrn where the carve falls qradualty. The Viniting frequency of
the here becomas lower as widaning of the lattor is more gradusl, in
order to have 8 sufficiaally Tow frequanesy 1imld (?ﬁﬂ”z), the horn
would have tn be excessively long and for thils reazoo horns corving
back two or threo times are gl{'ncr;ﬂ1y raedd ("rr'—qenlrnnt" typrl] with i
loudspanaker {Ttted with -a compreéssiaon chambar, Fhese are used to
improve. the nutpat of Lthe lattar hpd to sbitain conrentration of the
desired Leams. far the purpose of loadapeaker systoms on plat Foros
and dn Yarge habls with bheavy resohance, profoarenre woild be gqivan to
the use of columas of toudspeakeis eather than bores, since thoy
producs moee concentrated. bsams; thys readucing, genevally speaking,
the reverkaration phednmena and [mproying the sound qualitv. Converse—
Ay, koras wild be Installed when It §= alse necessary to have parcow
heams, especiatly to transmit aepnrate anpouncemants on A1fforent
parallel platforms. In this eass, It is alsd possible to tse columng
of hordzental Tondspsnkars, with o ‘benm 1imbted hor fxontally which
sweens the platfarm,

‘ Londspeskor tostallatlons o) vory Vong and reynrbocating stations
bay oftan henefit [rom thae peresdsion of a delay doviee {eee A6},

f.h fowdsfeakdrs for music

Geanradly speaking, the Peprodostian af snsic §s festricted to
walting rooms and buffets: Its ebleet s tuv rcreate a mesical hack-
draunit,

Ihn mast cazes, the same loudspoaknes will searve for thé hidad=
¢asting of Adnonnceents,

When aconstlc conditions allow, prefarenre shonld e given to
Inudsnoakers lngerted Ln the celllag: if fhis ds oot possible,
vortloal coliimns may be usead.

ln hoth carnes; the olosed volume situated hohind the Vgl
sprakers =liawld Fo Large eanugh Yo faciMiate repreducttan ol Vaw-
frequenty tones a5 low as 100z (5“!! 5 6,0,
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8.3. Types of loudrpeakers and cases

Tha. acoustic ocutput of cone foudspeakers varies hatween approximately 1% lor
those of thres inches In diameter (7.5cm) with 3 slmple magnatic system, and approxd-
mately 16% for those with a diameter of 12 {nches (30 cm) with an Improved magnetle
system. The graates the diameter Bt the cond [provided the ¢ase dsof sultableshapel, the
better-will ba the mproduction of low-frequenty sounids and the greatar thialoxl capacity.

It should he remembered In:this connection that to obtain the destred sound
level, the amplifteation should be as great as the nutput-of the loudspeaker iy small,

i the cote of loudspeakers infonded for announcements, whether sepmate or
grouped lato cofumnas, the bast compramise batween scoustie requiremondts and cost s
abtaingd from equipment with a diamatér of about & inches (15emi functioning with
Improved magnetio sydtein. Their respective efficiency 1s shout 5%,

The size of the vase Isdetarmined by the minimorn votume of:aic per onit needed
for the repradoction of low Frequencies, A vety small volume suffices Tor loudspeakers
transmitting announcemients only, since from balow 250Hz the sound tevel can-be redue-
ed. For toisdspeakers with -a diamater of B inches; the volume ofair required’in the body s
ahout 2 drmJ.

For musie _broadeosts, ‘eqquipment of about 7 or-8 inches.in diameter and fune-
tioning according to.the pesfacted magnetic system is praferable. The voltime of the body
will be sufficiint to facilitate the roprodustion of low-pitched toned up to 100 Hz. For
acquipment with o diameter of 7 or 8 tnche:, the volume of ‘air fequired ity the hody s
approximately 20 dmd.

Tha effictancy of horn ioudspeakars with a eompression chamber systemm shouatd
be 0% at least, The usa of thiz type of equipment should be limited to reproduntion of
the sperach.

6.4 Matching of loudspeakers

11 ganerat, saveral Joudspoakers of varying powar will be connedted to the o
amplitier output, ’
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Hodera terminal amolifiers, with a tow fnterns) resistance, ats
intended Yo supply a ghvean voltage ta the ditoat ae, to which laads
may be connected up to the nominal prower of the amplifier f{soe §5.3),

Lovdsorakers For publlc address fnstallations are goseral by
provided with a trassformer for o primify voltage in the “F0V" secies
{gee § 5.3) baving an tha secondary @ number af tappligs which erable
the power to ke regulated to a serdes of values tha greatest nof which
is equal tn the pominal powar, sach pne decepasing in relation to the
previvius oee in a ratio of 2 or V7. The power sieps of 2 or W52
borrespond to differences Tn soured Teved pT 3 and 1.0 AR, fioneeally
pieaking, closer stnps are not justified. 1F the Hae voltape exceed-
AV, the loudspoakers miost comply, ds regards sonsteiction, with tha
Eafety regulations af 1,8, Publication No, 65,

G0, Feststonce of Fondspealiers fo machanical = breasnes dad bad
wanlhaér cond Lidons.

The aqwipmeit showld bo streng mimigh to satisfy sevvien comfi-
finna. 1t should ba Cixed out of arm’s reach amd in snéh a way that 1t
gnﬂs nat move pndie the effecd of wind, which wonld swlng the saund

eami the dlrection of the latter shouwld, in fact, he kept stable,
%oudspﬂﬂkers gitvated In the open alr or in moving alr {omler a.maruee
or edinple) should be Fasistant to hamidity, singe 1t bas Basn Found
that a fatl in temperature, sspecially during the night, can cauge
domdenzalion Ir the clozed volume 0f the ease. Londspeslors exposed ta
w}nd and rain [on open platforms For example) shonld be proteeted
dgainst thelds direct influenca, elithar by maans of 4 qrill Jn front of

o nnnn‘ng«, or by A fdll pYaced 4o {ront of the tegdspraknr s this
foil shauld aoX be“strotched, sinee the qoality of +tha sonnd produesd
wortld he affectedsa thiln loase foll dloesg nob affert the anncunsaméents.,

"Re-sutrant" harns are prolacted agalnsl direct atmaspheric
fffeets Ny theitr ronstroctlon,

It abder 1o prevent failures caused by the pabetration of dust it 1§ reenmmendnd that
dostpronf construation shoulrt be sdopied.
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6.6, Delay systens

tn acrordance wilth § 6.1, the distanges betwacn Towlspeakirsmay
not exceed n certabn max Imem becquse af the echaes pradeced. This
restriction may be disregarded 1F the Tnstallatlion intorporales a
delay systam, which may consfst 0f a magretic intarmedinte Fecordlug
with multiple reading heads, This coimpensates for the difference’ fn
the dlstance covered by saunds emarating from a serfes of londspoakersy
and .a continunus wave system I3 obtained, This measufe facllitates
full use of the rapge of the loudspesakers: and a greater spacing bat-
ween them, thus glving an sconomf in Towdsperkers. The ohsence of
dIfference In phasing between the sounds recelved imprdves the guallty
of retransmiaslon, fo addition, the continuous wave system produces
less resonance.

For long covered platforms where the raverberation time Is
conaiderable, thls systam iz the most benafickal, 1t stiowld preferably
be set up syrmotrically, so that the continuoys wave proceeds from the
centre of the station towards the two opew extremities,

7. Distribution circuit

7.1. In wlew of the high level of the signals Lransmitied betlwoen
the ampliflers and |ﬂud5teaaer3.|t ‘is unmecessary fof the dlsfributlon
circuits ta be spaclally balapced: nevertheless.: ln order hot to
inftuence other telecammynicatliond installations, 1t ¥s Fecommended
that balanced cFrouits be used, For the same rfensoh, Tt ¥s not
necessary ¥o use screasnnd cables for the clrcuitls beiwern the amp}i-
tlers and the VYoudspoakers.,
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All ' Rallways in the Union.
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