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PROTOTYP AV SONAB 0A2212R (hoger version) i
akryiplast. Dampullen har tagits bort fran hogtalarens
vanstra sida och skyddsnatet upptill har avlggsnats.
Konstruktionsdetaljerna redovisas pd sid. 4.
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PROTOTYPE OF SONAB 0A2212R (right hand
speaker) in acrylic plastic. The sound-damping fibre
has been removed from the left side of the speaker
and the protective grille also. Assembly details are
described on page 14.



(Se 6versiktsbilden sid. 3).

l Hogtalarelement for diskantregistret (12 st). Membrandiameter 35 mm.
Impedans 8 ohm. Elementen ar placerade pa ett karakteristiskt och
patentskyddat sitt och samarbetar med rummets reflekterande ytor. Med den
har placeringen uppnés ett distinkt riktningsintryck fritt fran onaturlig
punktskarpa.

ZTonkontrollbygel for diskantregistret. Tre lagen med drygt 1dB per
steg.

Tonkontrollbygel for mellanregistret, Tva lagen med drygt 1 dB per
steg.

Hogtalarelement fér mellanregistret (2 st) Sonab SC165. Diam. 165 mm.

Impedans 8 ohm. Elementen har mycket lag distorsion och &dr "fly-
tande’ upphingda i monteringsplattan. Genom elementens placering har
forhallandet mellan direkt och tidigt reflekterat ljud i mellanregistret gjorts
praktiskt taget oberoende av frekvensen.

Dampull. Berdknad och fordelad fér exakt avstamning mot hogtalar-
holje och basresonansror.

6H69talarelement for basregistret, (2st) Sonab SC165. Diameter
165 mm. Impedans 5,3 ohm. Elementen har mycket 1ag distorsion och
ar "flytande’" upphangda i bottenpiattan. Placeringen av elementen minimerar
problemen vid &tergivningen av I3ga frekvenser i sma rum som bostadsrum.

Holjet. Ar fullstandigt stabilt och &r uppbyggt av en sarskilt stark och

tit mobelplatta med mycket hdg volymvikt och &r stabiliserat med
flera tvarsektioner. Tillsammans inverkar detta sd att holjet inte kan "‘sviinga
med” i takt med ljudvagorna, ett forhéllande som i samverkan med holjets
utformning avsevart nedbringar distorsionen.

Tvarsektioner av trafiberplatta.
Gor holjet stabilt och fritt fran sjalvresonans.

Basreflexror.

Proportionerna, basreflexréret och dampninganordningarna ar sa val

avstamda med hogtalarelementet att tonkurvan bibehélls rak inom * 3 dB
anda ned till 30 Hz.
Genom att de lagsta frekvenserna strilas praktiskt taget helt fran basreflex-
dppningen ir anspriken pd hogtalarelementets volymkapacitet (area x ampli-
tud) méttliga. Utformningen ger avsevért lagre distorsion an om ett slutet
hélje hade anvants och medger anviandning av ett litet bashégtalarmembran
och dirmed liten I&dvolym i forhéllande till tonomréde och effektresurser.

IOLégpassfilter for basregistret. Filtret ar av professionell typ med luft-
lindade spolar. Se kretsschemat bild 8.

11 Delningsfilter for mellanregistret med delningsfrekvensen 450 Hz och
2000 Hz vid akustisk mdatning. Filtret & av professionell typ och ar
uppbyggt av tuftlindade spolar och aldringsbestandiga komponenter.

1 Hogpassfilter och inkopplingsfilter for diskantregistret (skymt pé
bilden). Filtret &r av samma hdga kvalitet som de ovriga filtren.

13 Sluten kammare for mellanregisterelementen.

1 Tonkontrollbygel for basregistret, pd undersidan. Tva lagen med drygt
1 dB per steg.

lSStifttag (Cannon) for anslutning till forstirkaren, pa undersidan.






Hogtalarna och rammet

Hogtalarna och rummet

Sonabs ortoakustiska* stereohdgtalare, Carlssonhdg-
talarna, ir avsedda att std pd golvet invid en végg och
har konstruerats s& att hogtalarna genom placeringen
kommer att samarbeta akustiskt med véggen.

Fran en ljudkélla i ett rum, exempelvis ett par stereo-
hogtalare, nés lyssnaren forst av direktljud och dar-
efter av en foljd av reflekterat ljud fran olika rikt-
ningar. Den relativa styrkan och riktningarna hos det
tidigt reflekterade ljudet beror pd hogtalarens rikt-
ningsmonster, hogtalarens placering i rummet samt pa
fordelningen av reflekterande och ljudabsorberande
material i rummet. Den overvagande delen av det ljud
som i normala rum nar lyssnaren vid lyssning pa nigra
meters avstind till levande ljudkallor har reflekterats
ett antal ganger i tak, vdggar och golv. Detta reflek-
terade ljud har stor betydelse for upplevelsen av
klangkaraktaren. Riktningsinformation  férmedlas
diremot framst av det direkta ljudet. Att uppné mot-
svarande férhillande vid hogtalardtergivning ar en for-
utsittning for naturlig dtergivning.

De nya OA hdégtalarna, ar utformade fran iakttagelsen
att en utvecklad form av rundstrdlande hogtalare
erbjuder den basta forutsattningen att ge naturlig
stereodtergivning i normal bostadsmiljé. De har darfor
utformats si att férhdllandet mellan direkt och reflek-
terat ljud ar tva till fyra ganger hogre @n hos lik-
formigt rundstralande hogtalare. Detta forhallande
som #r anpassat for stereo- och fyrkanalsitergivning
ger en distinktare atergivning med &kad kraft. Det for
goda rundstralande hogtalare utmirkande intrycket
av plastiskt levande &tergivning kompletteras av Okad
konturskarpa.

Atergivningen far luftighet och akustisk rymd och
den &r fri frdn de onormala och onaturligt skarpa
riktningsintryck som kannetecknar si kallade direkt-
strilande hogtalare med enbart framétvanda hogtalar-
element.

Placering av hogtalarna

De bada hogtalarna kan enkelt dtskiljas genom att de
markts pé sockeln med OA2212L fér védnster hog-
talare och 0A2212R for hoger hogtalare.

Det existerar vissa allmingiltiga tumregler for upp-
stéllning av stereohogtalare. Om mojligt bor man
efterstriva nagotsanar symmetrisk uppstélining i rum-
met. Det innebir, att den vanstra hogtalaren bor vara
ungefar lika langt frén sitt narmaste rumshorn som
den hégra hogtalaren ar fran sitt.

Riktlinjer av det hér slaget ar bra att vara fortrogen
med, men en av férdelarna med Carlssonhdgtalarna ar
att placeringen av sévil hogtalare som lyssnare inte ar
s3 kritisk som vid hogtalare av konventionell typ med
framatriktad diskantstralning. Carlssonhogtalarna gor
stereodtergivningen njutbar inom en mycket stor del
av rummet.

Carlssonhdgtalarnas formaga att ge ett oppet och
luftigt ljudintryck stér i visst forhallande till storleken
pad den fria vdggytan bakom varje hogtalare. Denna
vaggyta har samma uppgift och betydelse som podiet
i konsertsalen. (Podiets vaggar bidrar till att sprida
och diffusera ljudet.) Man bor darfor undvika att
tranga in hogtalaren mellan ett hogt skdp och en
sidovaga.

* Orto, (grek.) rat, riktig



Vid utplaceringen av hogtalare i ett lyssningsrum
maste man ta hansyn till rummets proportioner och
till avsténdet till tak, golv och viggar for att fd en rak
tonkurva och en jamn fordelning av ljudet i rummet.
Det har pastiendet bygger pé akustikens lagar och ar
darfor giltigt for alla slags hogtalare.

Emellertid &r Carlssonhogtalarna konstruerade for att
ge en rak tonkurva da de stdr pd golvet med baksidan
intill en vdgg, vilket medfor att anvandaren inte be-
hover prova ut avstandet till golvet, taket och till
den bakomvarande vaggen. De problemen ar losta
genom Carlssonhogtalarnas unika konstruktion och
dimensionering. For Carlssonhogtalarna racker det
alltsd med att prova ut hur stort avstandet ska vara till
den ndrmaste sidovaggen for att fad den ratta place-
ringen. Se bild 1.

Avstédndet till sidoviggen inverkar pd hogtalarnas bas-
register. Om en hogtalare stér for nara en sidovagg far
man en bashdjning péd upp till tre decibell, och rakar
den std pd en olyckligt vald plats kan det héanda att
bastonerna far en ojamn spridning i rummet. Detta
galler for alla slags hogtalare.

Det korrekta avstandet till sidovaggen ar bland annat
beroende av takhojden! Akustiska matningar ger nam-
ligen vid handen att avstdndet till ndrmaste sidovégg
bor vara mellan 0,42 till 0,47 ggr takhojden (eller
0,28 till 0,32 ggr takhdjden). Viardet inom parentes
ska endast anvindas vid stor takhojd — som i dldre 13-
genheter dar takhdjden ofta dr over tre meter — efter-
som avstandet till sidovdggen inte bor understiga en
meter. Det hir &r varden som du bor utgé frén nar du
placerar ut hogtalarna, men det kan tdnkas det finns
rum dir andra avstind ger battre resultat. Alltsa.
Prova dig fram!

Lyssna pa ett musikstycke dir basregistret ar rikt re-
presenterat och hor efter om du uppfattar bastonerna
lika starkt i olika delar av rummet. Om du hor att
basen klingar med olika styrka, s& flytta hogtalarna
niarmare varann eller langre ifrdn varann i steg om
négra centimeter sd har du strax det ratta sidoavstan-
det.

Bild 1

042212 I VARDAGSRUMMET. Férsék placera hog-
talarna symmetriskt | rummet. Avstdndet till nér-
maste sidovdgg bor vara minst en meter.

0A2212 i kontrollrummet och i konsertsalen

| speciella sammanhang kan man behova lyfta upp
hoégtalaren en bit frin golvet. Vi tanker da framst pa
nar OA2212 anvands som monitor, i ett kontrollrum
for musikupptagning eller i konsertsammanhang, da
det kan visa sig nodvandigt att lyfta upp hogtalarna
ett stycke sd att sjdlva hogtalarplattan kommer ovan-
for ljudteknikerns arbetsbord eller i jamnhojd med
auditoriets oron. Man kan lyfta 0A2212 ca 40 cm
ovan golvet och d@nda bibehalla den jamna och raka
tonkurvan som ar utmirkande fér OA2212. P3 hoj-
den 20 till 40 cm ovan golvet uppstdr en viss sankning
av basen, men detta kompenserar man enkelt genom
att flytta tonkontrollbygeln for basen till maxlaget —
se bild 3. (BASS).

| stdrre lokaler ar ofta fristdende placering att fore-
dra; Carlssonhogtalarna stalls dd lampligen i grupper
om tvd med sidorna intill varandra, men da ska van-
sterhdgtalaren sta till hoger och hoger hogtalaren till
vanster! — sett fran lyssnaren.

P& bild 2 visar vi hur hagtalarna lampligen bor pla-
ceras dé de ska std pa en scen.



Akustiken

Akustiken i vardagsrummet

Na&r ett par Carlssonhégtalare kommer in i ett hem, s
brukar det innebara nigot av en revolution bide for
musikupplevelsen och fér upplevelsen av rummet som
musikmiljo. Men nar upplevelsen har blivit vardaglig,
bérjar man kanske undra, om ljudet kan bli dnnu
battre, och om man verkligen utnyttjar hogtalarnas
och rummets mojligheter. Man kan di ha nytta av
ytterligare lite kunskaper i akustik, linken mellan
musiken och vart hérselsinne.

En faktor som i férsta hand inverkar p3 laga
frekvenser &r proportionerna mellan rummets héjd,
bredd och ldngd. Fo6r ett rum av ungefir normal
vardagsrumsstorlek med takhéjden 2,5 & 2,6 meter, 4r
bredden 4 meter och lingden 6,5 meter gynnsam-
mast. Rummets resonansfrekvenser far d3 den jamnas-
te spektrala fordelningen.

Av storre praktisk betydelse &r rummets akustik, som
péverkas kraftigt av inredningen. Utan inredning, eller
med mycket litet inredning, blir den akustiska damp-
ningen i rummet sa liten, att rummets egen efterklang
dominerar Gver klangférloppen hos musikinstrumen-
ten och Gver inspelningsiokalens egen efterklang.
Varje tillskott av ddmpande inredning brukar da
vasentligt férbattra ljudtergivningen.

Mattor pd golvet (ju tiockare desto bittre), soffor,
fatolier och baddar (ju kraftigare stoppning desto
battre) och smarre viggtextilier, t.ex. gardiner eller
draperier, bidrar till att oka rummets akustiska
dampning och fSrbittrar lyssningsférhillandena i
samband med levande instrument lika val som i
samband med hogtalarljud.

Daremot bor taket lamnas fritt. Taket ar en klangligt
vardefull ljudreflektor {som emellertid behéver balan-
seras av mattor pa golvet). Rum med s.k. akustikplat-

Bild 2

FRISTAENDE PLACERING. Dé 0A2212 ska place-
ras fristdende bor de stillas parvis med vinsterhog-

tor i taket brukar darfér ha en musikaliskt otilifreds-
stéllande akustik. Likasd bér man undvika att tiacka
stora sammanhéngande vdggytor med ljudabsorberan-
de stoff.

Aven andra inredningsdetaljer har akustisk inverkan.
Mellan tva stora parallella vaggytor uppstir normalt
ett s.k. fladdereko, som man latt varseblir, om man
exempelvis slér ihop handflatorna och lyssnar p3
karaktaren hos rummets efterklang. Fladderekot
marks som ett smattrande ljud efter direktljudet. Det
kan naturligtvis elimineras genom att man tacker den
ena av bdda védggarna med ljudabsorberande stoff,
men klangligt &r det en otillfredsstillande I&sning.
Béttre ar att forsoka “"bryta upp” vaggytorna dvs att
se till att avstindet mellan parallella reflekterande
ytor varierar.

Har kan skap, fonsternischer och smirre viggbok-
hyllor géra nytta. Mer forvanande &r kanske att redan
avstandsvariationen pd grund av en stdrre tavla pden
vagg markbart kan minska fladderekot.

Denna genomgédng av faktorer som piverkar rums-
akustiken har kanske gett en férklaring till varfér de
flesta vardagsrumsinteriérer utgér fornamliga musik-
miljéer.

-Sonah har gett ut en broschyr, som handlar om
hur ljud bar sig &t och hur du kan- forbattra dm
~ lyssningsmiljs. Den heter "Att njuta av musik :
hemma", och finns pa svenska och engelska. D gt
‘kan f3 den hos din: radiohandlare, eller bes i
‘den ktasmadsfntt hos oss. :

Sonab Audio

talaren till hoger och hogerhégtalaren £ill vinster! sett
Jrdn lyssnaren. Pd bilden visar vi hur hogtalarna kan
placeras di de ska anvindas pd en scen.




Tonkurvan
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Bild 3

KORRIGERING AV TONKURVAN HOS 0A2212
Bilden visar hur man korrigerar tonkurvan med hjalp
av tre tonkontrollbyglar. Korrigeringen mojliggor en
hojning med drygt 1 dB av bas- och mellanfrekvens-
registret, pd bilden markerade "BASS" och "MID-
RANGE”, och en sinkning av diskantregistret
"TREBLE i tvd steg om drygt en dB vardera.

Behovet av tonkontroller

Carlssonhogtalarna ar dimensionerade for att ge en
jamn rak tonkurva vid placering i bostadsrum. En
hogtalare med rak och jamn tonkurva ger namligen
den bdsta dtergivningen av alla typer av programmate-

Den svarta raka linfen i kurvdiagrammet tjinstgdr som
referensnivd och visar den idealt raka tonkurvan ndr
byglarna sitter i normallage. De firgade kurvorna visar
hur en flyttning av byglarng inverkar pa tonkurvan.
Bygeln for basregistret sitter pa hogtalarnas undersi-
da, Luta hogtalaren forsik tigt bakdt, sa kommer du at
den. Byglarna for mellan- och diskantregistret kom-
mer du at sedan du lyft av hogtalarnas skyddsnat.

rial. Fér att kunna anpassa atergivningen till de olika
slag av tekniska brister som kan forekomma hos pro-
grammaterialet, ar alla forstarkare forsedda med ton-
kontroller. Andamilsenligt utformade tonkontroller
#r en viktig detalj hos en forstarkare.



Det ar fel att tro att forstérkarens tonkontroller inte
skall anvandas. | de fall da inspelningen har skett med
rak tonkurva, ger givetvis Sonabhdgtalarna bast resul-
tat nar tonkontrollerna stdr i mittlage, dvs nar ocksa
forstérkaren har rak tonkurva. Men alla inspelningar
gors inte med s3 rak tonkurva som mdjligt, och
forklaringen ar enkel,

Eftersom de idag dominerande méatmetoderna for
hogtalare ger helt missvisande resultat, har inspel-
ningsféretagen olika uppfattningar om vilken hégtala-
re som ar mest "'riktig" eller mest representativ. Varje
inspelningsforetag har sina egna normer. Inspelnings-
teknikern forsoker naturligtvis f4 sd bra ljud som
mdjligt nar han bedomer upptagningen med hjalp av
hogtalarna i kontrollrummet. Det ligger nara till
hands, bl a vid valet av mikrofon, att han da tillgriper
nagon form av diskanthéjning eller bassinkning, eller
bédadera, och dirigenom ger inspelningen en tonkur-
va som motverkar bristerna hos kontrollhdgtalarna.

Alla sidana avvikelser frin rak tonkurva hos inspel-
ningen kompenseras bast med hjilp av forstiarkarens
tonkontroller,

Finjustering av tonkurvan

Sonab OA2212 ir optimerad fér att ge en rak ton-
kurva i ett ordindrt vardagsrum, men varje rum har
sina akustiska egenskaper, som bland annat beror p3
hur det ar moblerat.

P4 OA2212 sker korrigeringen for rummets akustik i
forsta hand med hjilp av tre tonkontrollbyglar pé
hogtalaren — se bild 3. Korrigeringen méjliggér en
héjning i bas- och mellanregistret med drygt en dB
och med drygt tvd dB sinkning i diskantregistret.
Detta ar tillrackligt for att kompensera for rummets
akustiska egenskaper,

4 2dR d=2cm

=

+-2 df
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Bild 4

TONKURVAN HOS 0A2212 AR BEROENDE AV
AVSTANDET (d) TILL DEN BAKOMVARANDE
VAGGEN. Diagrammet visar hur tonkurvan forindras
vid avstanden 2 cm och 8 em i relution till den idealt
raka tonkurvan. )

Carlssonhogtalarna ar till skillnad mot flertalet andra
hogtalare konstruerade for att ge rak tonkurva di de
stdr pa golvet med baksidan intill en vigg. Vi har valt
medelavstandet 5 cm till bakomliggande vigg som
norm vid dimensioneringen. Vi har ocksd gjort mat-
ningar som visar hur tonkurvan foriandras med av-
stdndet till vaggen bakom. Forédndringarna sker inom
frekvensomridet 200 till 600 Hz och &r av storleks-
ordningen drygt en halv dB per cm. Den hir egenska-
pen kan man utnyttja for att kompensera fér variatio-
ner av rummets akustik. Utga frin avstindet 5 cm och
prova sedan om ett annat avstand ger béattre resultat.
P3 bild 4 visar vi hur tonkurvan ser ut vid 2 cm,
5 cm och 8 cm avstdnd till vaggen bakom,



Teknisk beskrivning

Bild 5

LJUDGENIET STIG CARLSSON

“Manniskan har ju sen urminnes tider forsokt att ut-
nytija akustiken i sin tjanst. Det dr naturligt for oss
att gora vdra rum sdna ati vi trivs med akustiken i
dom. Och som jag ser det mste vi ocksda forsoka gora
vdra ljudkallor sana att vdar akustiska upplevelse blir sa
fullindad som maojligt.

En av vdra viktigaste ljudkallor ar higtalaren. I mina
hogtalare sitter hégtalarelementen annorlunda place-
rade och riktade dn i vanliga hogtalarlador. Och med
den utformningen ger jag hogtalarna mojligheter ati
utnyttjia rummet akustik pd ett for harseln gynnsamt
satt’”.

(Stig Carlsson).

Teknisk beskrivning

Sonab 0A2212 Loudspeaker system ar ett trevags-
system, dvs det totala frekvensomradet delas upp i tre
omriden. Tvé hégtalarelement i en basresonator ater-
ger basen, tvd hogtalarelement i en sluten kammare
iterger mellanregistret och tolv hdgtalarelement éter-
ger diskantregistret. — Se Oversiktsbilden. Hogtalar-
elementens placering i hogtalaren &r vald for att ge de
skilda hogtalarelementen optimal placering ur lyss-
ningssynpunkt i férhallande till vaggar och golv i lyss-
ningsrummet.

10

P4 bild 6 har vi principiellt sokt askadliggora den
unika ljudspridningen hos 0A2212 inom det dvre fre-
kvensomradet, dvs diskantregistret. Den bld fargen
visar det ljud som reflekteras mot vaggarna innan det
nér lyssnaren, s kallad tidig reflektion, och den roda
det ljud som huvudsakligen reflekteras mot taket.
Samtidigt vill vi understryka att alla ljudvigor inte ar
medtagna. Det skulle innebéra ett gytter av ljudvigor
pé bilden. Har bor framhallas att alla ljudviagor — forr
eller senare — reflekteras mot taket, men detta far
lasaren sjalv soka avlisa av bilden. Likasé ar de ljud-
vagor som reflekteras mot vdggen bakom lyssnaren ej
ritade, men hir skiljer sig inte Carlssonhdgtalarna frén
dvriga hogtalare. Alla hogtalare ger reflexer i den mot-
satta vaggen.

P4 den hogtalare som syns i forgrunden finns en farg-
markering som principiellt visar vilken funktion
respektive hogtalarelement har. Notera ocksd att den
sammanlagda ljudnivin frén de direktstrilande ele-
menten ar hogre édn ljudnivan frén ovriga element.

Basregistret (26 — 450 Hz)

Baselement har i férhillande till de vdglangder de stré-
lar mycket liten diameter och &r om de monteras i
ett litet holje helt utan riktverkan. De strilar alltsd
lika starkt i alla riktningar, Om en sadan ljudkalla pla-
ceras nira ett reflekterande plan, exempelvis ett golv,
halveras rymdstralningsvinkeln och fordubblas direkt-
stralningen. Denna dkning av direktstrilningen &r ofta
en nodvandig forutsdttning for att uppna tillrackligt
stort forhéllande mellan direkt och reflekterat ljud s
att en distinkt basatergivning erhélles.

Baselementen p& OA2212 ar placerade sa nara under-
sidan och baksidan pd hdgtalaren -att de, nar hogtala-
ren stills pd golvet, intill en vagg, befinner sig nog
nara bide golv och vigg for att rymdstrainingsvinkeln
ska halveras tvé ganger och forhallandet mellan direkt
och reflekterat ljud fyrdubblas. Utformningen medfor
att problem vid &tergivningen av ldga frekvenser i de
jamforelsevis sma lyssningsrum som bostadsrum utgor
minskas pd ett avgorande satt.

Genom att de ligsta frekvenserna stralas praktiskt ta-
get helt fran basreflexdppningen &r anspraken pd hog-
talarelementens volymkapacitet (area x amplitud)
méttliga. Utformningen ger avsevart ligre distorsion
in om ett slutet hélje hade anvants och medger an-
vandning av smé bashogtalarmembran och darmed
liten ladvolym i férhallande till tonomride och ef-
fektresurser.

Mellanregistret (450 — 2000 Hz)

Aven for mellanregistret erbjuder valet av hogtalarele-
mentens placering en maojlighet att Oka forhallandet
mellan direkt och reflekterat ljud, med utnyttjande av
ett horselfenomen som kallas ““maskering”.



Bild 6
RIKTNINGSMONSTRET HOS 0A2212

Bilden visar hur OA2212 i sumarbete med viggar och
tak avger direkitljud och det fir klangkaraktdren sd
viktiga tidigt reflekterade ljudet. [Ljudvigorna har
markerats med olika grova linjer, dir den grévsta lin-
jen betecknar hogre ljudintensitet och de tunnare
ldgre ljudintensitet. Bla linje = direkistralning, gul =

OA-hogtalarna har hogtalarelementen (tvd element
hos OA2212) for mellanregistret placerade langst bak
pé hogtalarens ovansida. Nar hogtalaren placeras nara
bakomvarande viigg kommer det ljud som reflekteras
i vggen bakom att nd lyssnaren med sé liten tidsfor-
drojning i forhdllande till direktljudet att denna
understiger horselns reaktionstid. Vi upplever darfor
en dubblering av forhdllandet mellan direkt och re-
flekterat ljud.

Mellanregisterelementet har ett brett riktningsmon-
ster vid sitt frekvensomrades nedre grians medan det
successivt smalnar mot frekvensomradets ovre #nda.
Vands elementet rakt mot lyssnaren erhdlls en maxi-
mal 6kning av forhadllandet mellan direkt och reflekte-
rat ljud. Nar elementet vands i rakt motsatt riktning
erhdlls analogt en maximal minskning av forhillandet.

Diskantregistret 2.000 Hz — 18.000 Hz)

Var rumsliga upplevelse av ljud péverkas kraftigt av
diskantljudets utbredning i lyssningsrummet. Det gal-
ler ocksa riktningsintrycket.

ljudvagor som reflekteras mot vigg, rid = ljudvdgor
som reflekteras mot taket. Diskantelementen pd hig-
talaren i forgrunden har en firgmarkering med mot-
svarande betydelse.

For att bilden ska vara lattare att tolka har ljudvdgor-
na utelimnats fran den ena hogralaren, liksom re-
flexerna mot vaggen bakom lyssnaren.

Hdogtalare med samtliga element monterade i en front-
panel astadkommer betydligt skarpare riktningsin-
tryck dan vad exempelvis en fiol skulle ge upphov till i
samma miljo. Med en sddan hogtalartyp drdjer det
namligen langre dn 20 a 30 millisekunder efter direkt-
ljudet innan lyssnaren eventuellt nds av reflekterat
ljud fran viggen bakom hogtalaren. Atergivningen far
darfor en onaturligt punktformad karaktéir, Hogtalare
av rundstralande typ diaremot ger en jamnare rikt-
ningsfordelning i tiden hos det reflekterade ljudet och
mojliggdr en mera normal rumslig upplevelse vid dter-
givningen.

Hos OA2212 aterges diskanten av 12! diskantele-
ment, som placerats pa ett karakteristiskt och patent-
skyddat satt. Med den hir placeringen av diskantele-
menten uppnds ett distinkt riktningsintryck fritt fran
onaturlig punktskarpa. Lyssningsrummet forefaller
oppna sig — forbi vaggen bakom hdgtalarna — in mot
upptagningslokalen.

0A2212 samarbetar med rummets olika reflekterande
ytor med resultatet att atergivningen kan formedla
intryck av stor akustisk rymd da upptagningen &r
gjord sa att den overfor rumsinformationen,

1



Hogtalarkabeln

For att komma &t att ansluta hogtalarkabeln i
stiftaget pd hdogtalarens undersida maste man luta
hégtalaren. Men det ar sdkrare att ldgga omkull hég-
talaren pd ett mjukt underlag. Hogtalarkabelns ena
ande har en hylspropp av Cannontyp (tung propp med
kraftigt metallhélje). Nar hylskroppen fors tillrackligt
langt in i stifttaget hors ett svagt knapp, och en sparr
har Iast.

Observera: For att lossa hylsproppen fran stifttaget
mdste sparren pd hylsproppens sida hdllas intryckt
medan hylsproppen dras ut.

Hogtalarkabelns andra dnde har en DIN-stiftpropp for
anslutning till forstarkare. Om din forstarkare har
hogtalaruttag av annan typ s ta hogtalarkablarna till

Tillverkning av hogtalarkablar

Vid byte av kontaktdon for anslutning till forstarkare, vid
kortning av hogtalarkablar eller vid tillverkning av nya hig-
talarkablar, si finns risk for att de bida sterechogtalarna blir
vad man kallar felfasade. Att de med andra ord inte “andas” i
samma takt, utan i mottakt. Detta har storande verkningar
béde vid mono- och stereodtergivning. Med felfasade hogta-
lare visar det sig exempelvis omdjligt att f4 en monoinspel-
ning att |dta som om ljudet kom frén ett omrade mitt emellan
de bada hogtalarna,

Fasriktigt utforande av tvd hogtalarkablar innebar att vanster
och hoger hagtalarkablar @r helt lika vad kontaktanslutningen
betréffar. Detta underlittas, om en s k polariserad tvd-ledare

MIDRANGE UNIT

e

Stiftpropp DIN 41 529,
Ansluts till forstarkaren.

/'_ —= _a--r'?'E!\.

pe =T/

Bild 7 HOGTALARKABELN

din leverantor for att fa stiftpropparna utbytta mot
kontaktdon som passar. Om du gor bytet sjalv ska du
se till att kontaktdonen kopplas fasriktigt. Hur man
gor beskriver vi i kapitlet Tillverkning av hogtalar-
kablar . Hoppa 6ver det avsnittet om hogtalarkabeln
kan anvandas utan andring.

anvinds, déir de bida ledarparterna 1att kan identifieras med
hjalp av olika farg eller olika monster.

Hagtalarkabelns langd kan viljas inom vida granser. Men i
samband med mycket stora sar gda kabellangder bor
man tanka pd att inte lita det sammanlagda seriemotstindet
hos kabeln till en hogtalare dverstiga 1 ohm, De kabellangder
av olika kopparareor, som ger seriemotstindet 1 ohm, ar
foljande:

2x05 mm? (rakapparatsladd) 14 meter
2 x 0,75 mm? {vanlig natsladd) 21 meter
2x15 mm 42 meter

TREBLE RANGE UNIT

BASS RANGE UNIT

| EEEEEERX)

Bild 8 Sonab 0A2212 KRETSSCHEMA



HiFi-data

Princip
Stereohdgtalare av rundstrlande typ, men med hdgre
kvot mellan direkt och reflekterat ljud. — Psyko-

akustiskt optimerad elementplacering. Tonkurvan &r
fabriksinjusterad rak inom *3dB fran 30 till
16.000 Hz med hogtalarna placerade p& golv invid
Vvagg.

Distorsion

OA2212 har utomordentligt |4g distorsion inom hela
frekvensomrédet, tack vare héljets stabilitet och ut-
formning och hogtalarelementens konstruktion.

Anslutning
5 m kabel med hylspropp av Cannontyp fér hogtalar-
anslutning och DIN-kontakt for férstarkaranslutning.

Erforderlig driveffekt for en
akustisk effekt av 0,022 W
8w

Verkningsgrad
ca0,3%

Effekttalighet
120W

Frekvensomfang
26 — 18.000 Hz

30 —15.000 Hz *
(Se diagram)

Bild 9 Biid 9

Tonkurvans jimnhet

Potentiometer Range:...  dB Re

Tonkontroller: Nivan i vre delen av basregistret kan
justeras i 2 ligen med drygt 1 dB per steg. Nivin i
mellanregistret kan justeras i 2 lagen med drygt 1 dB
per steg. Nivén i diskantregistret kan justeras i 3 lagen
med drygt 1 dB per steg. (Se bild 3.)

Hogtalarbestyckning

Bas: 2 st dynamiska SC165 16,5 cm, 5,3 ohm.
Mellanregister: 2 st dynamiska SC165 16,5 cm, 8 ohm
Diskant: 12 st dynamiska 3,5 cm membrandiameter,
8 ohm.

Delningsfilter: Frekvenser 450 Hz/2000 Hz.
Dampning: basregistret 6 dB per oktav, mellanre-
gistret 12 dB per oktav, diskantregistret 24 dB per
oktav. (Se diagram.}

Impedans
8 ohm

MittBx HxD
30 x 75 x 53,6 cm

Vikt

3dB. 32,56 kg

Ratt till andringar férbehalles.
Bild 10

B Rectifier: ——Lower Lim. Freq.: ___ Hz Wr. Speed: mmisec. P

HOGTALARENS TONKUR VA
20-100 Hz for det totala ljudfiéder

ar uppmdtt utomhus med hogtalaren

placerad med baksidan mot en husvigg.

Matningar: civ. ing. Stig Carlsson.

Briiel & Kjeer 2010, 2307, 2619, 4133.
Mdtsignal: Sinuston, bandbredd 10 Hz.

Midtavstand: 1,8 meter.
Pappershastighet: 1 mm/s.

Skrivhastighet: 200 mm [s.

Potentiometer: 50 dB.

Bild 10

HOGTALARENS TONKURVA 1

100—-20.000 Hz for der totala ljudflo-

det. (Summan av direkr och reflekterad
ljud) d@r uppmadtt i Statens Provnings-

anstalts efterklangsrum av civilingenjér 1

|
1
5000 10000

Rectifier: ‘Wr

Lower Lim. Freq: _____ Hz Speed:__mm/sec P
LS L

Stig Carlsson och tekniker fran Sonabs

audiolab. Hogialaren var placerad med (sl erpmeer Reose
baksidan 5 cm frin viage och 200 cm TR
fran hormn. =

TR

L -

,,,?3

Matutrustning fran Briiel & Kjeer.

Matsignal: Svept brus med bandbred-
den 30 Hz.

Potentiometer: 50 dB.
Pappershastighet: 0,3 mm/s.

L1

Skrivhastighet: 4 mm/s.

Mdtrum och mdtforfarande medger .
inte noggrann mdtning under 100 Hz. i

Bild 11

TONKURVA FOR BAS- MELLAN-

OCH DISKANTREGISTER dd enhe-

rerna for respektive register elektriskt

avskilts fran varandra. I 6vrigt samma

mdtforfarande som anges for bild 10.

5000 10000 20000
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(See picture on page 3)

Loudspeaker elements for the treble register (12 pcs).

Membrane diameter 35 mm. Impedance 8 ohms.
The elements are positioned in a characteristic and patented manner and
work in conjunction with the reflecting surfaces in the room. With this posi-
tioning a distinct directional impression is achieved, free from unnatural focal
sharpness.

2 Tone control stirrup for the treble register. Three positions of over 1 dB
per step.

3 Tone control stirrup for the mid-register. Three positions of over 1 dB
per step.

Loudspeaker elements for the mid-register (2 pcs) Sonab SC165.

Diameter 165 mm. Impedance 8 ohms. The elements have a very low
distortion and are mounted ‘‘floating’”” on the speaker board. As a result of
the positioning of these elements the relationship between direct and early
reflected sound in the mid-register has been made practically independent of
the frequency.

Sound damping fibre. Calculated and divided for an exact matching of
loudspeaker closure and bass resonance tube.

Loudspeaker elements for the bass register, (2 pcs) Sonab SC165.

Diameter 165 mm. Impedance 5.3 ohms. The elements have a very low
distortion and are mounted “"floating” on the base plate. The positioning of
the elements minimises the problem of low frequency reproduction in small
rooms, such as living rooms.

The closure is completely stable and is made up from a specially strong
and dense furniture board with a very high specific weight and is stabi-
lised with several cross sections.
As a result the closure cannot vibrate in sympathy with the sound waves, a
condition which in conjunction with the form of the closure noticeably re-
duces distortion.

Cross sections of fibre board.
Make the closure stable and free from self-resonance.

Bass reflex tube.The proportions of the bass relex tube and the damp-

ing units are so well matched with the loudspeaker elements that the
frequency response is kept flat within £ 3 dB right down to 30 Hz.
Because the lowest frequencies are radiated almost completely from the bass
reflex aperture the demands on the volume-capacity (area x amplitude) of
the loudspeaker elements are moderate. This construction gives considerably
less distortion than would be the case if a sealed closure had been used and
allows the use of small bass loudspeaker membranes and a resultant small
closure volume in relation to the tonal range and effect.

10 Low-pass filter for the bass register. The filter is of a professional type

with air-wound coils. See circuit diagram.

1 Cross-over filter network for the mid-register with cross-over frequenci-

es 450 Hz and 2000 Hz with acoustical measurement. The filter is of a
professional type and built up of air-wound coils and age-resistant compo-
nents.

12 High-pass filter and input filter for the treble register (hided on pic-
ture}. The filter is of the same high quality as the other filters.

13 Enclosed chamber for the mid-register elements.

1 Tone control stirrup for the bass register, on the underneath. Two posi-
tions of over 1 dB per step.

15 Cannon socket under the speaker for connecting to the amplifier.



Loudspeakers and the Room

Sonab’s orto-acoustical® stereo loudspeakers, the
Carlsson loudspeakers, are intended to stand on the
floor close to a wall, and have been so designed that
as a result of this positioning the loudspeakers will
work in acoustical conjunction with the wall.

From a source of sound in a room, for example a pair
of stereo loudspeakers, the listener first hears the
direct sound and thereafter a succession of reflected
sounds from different directions. The relative
strength and direction of the reflected sound depends
on the directional pattern of the loudspeakers, their
position in the room and the disposition of reflecting
and sound absorbing material in the room. The
greater part of the sound which, in a normal room,
reaches the listener when listening at a distance of
several metres from a live source of sound has been
reflected a number of times between ceiling, walls
and floor. This reflected sound har great significance
for the experience of tonal characteristics. On the
other hand, information regarding direction is im-
parted principally by the direct sound. The achieve-
ment of corresponding conditions with loudspeaker
reproduction is a condition for natural reproduction.

The new OA loudspeakers are constructed from the
observation that an evolved type of omni-directional
loudspeaker affords the best provision for natural
stereo reproduction in normal dwelling environments.
They have therefore been constructed so that the
relationship between direct and reflected sound is
two to four times higher than that with omnidirec
tional loudspeakers of hitherto existing types. This
relationship, which is suited to two- and four-channel
stereo, gives a more distinct reproduction with in-
creased strength. The impression of live, plastic repro-
duction, characteristic of good omnidirectional loud-
speakers, is complemented by an increase in defini-
tian,

The reproduction has airiness and spacial acoustics
and is free from the abnormal and unnaturally sharp
directional impression which characterises so called
directional loudspeakers with speaker elements
directed only forwards.

Positioning the loudspeakers

The difference between the two loudspeakers can
easily be recognised by the markings on the base:
0A2212L for the left hand speaker and OA2212R
for the right hand speaker.

Certain general rules of thumb exist for installing
stereo loudspeakers. If possible a somewhat symme-
trical positioning in the room should be sought. This
means that the left hand speaker should be about as
far from the nearest corner of the room as the right
hand one is from the opposite corner.

It is a good idea to keep as far as possible to such
guide lines, but one of the advantages with Carlsson
loudspeakers is that the positioning of loudspeakers
or listeners is not so critical as with loudspeakers of a
conventional type with forward treble radiation.
Carlsson loudspeakers make stereo reproduction en-
joyable within a very large part of the room.

The capacity of Carlsson loudspeakers to give an open
and airy sound impression has a certain relationship
to the size of the free wall area behind each loud-
speaker. This wall area has the same function and
significance as the walls around the stage in a concert
hall. The walls help to spread and diffuse the sound.
One should therefore avoid squashing the loudspeaker
between a high cupboard and a side wall.

* ortho (Greek) = correct, right
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When positioning loudspeakers in a listening room the
proportions of the room must be taken into account,
as well as the distance to the ceiling, floor and walls,
in order to achieve a flat frequency response and an
even distribution of the sound in the room. This
statement is based on the laws of acoustics and is
therefore valid for all types of loudspeakers.

However, Carlsson loudspeakers are designed to give a
filat frequency response when they are placed on the
floor with the rear side against a wall, which means
that the user does not need to try out the distance to
the floor, ceiling and to the walls at the rear. These
problems have been solved by the unique-design and
dimensioning of Carlsson loudspeakers. It is therefore
sufficient for Carlsson loudspeakers to ascertain how
great the distance to the nearest side wall must be in
order to get the correct position. See fig. 1.

The distance to the side wall affects the loudspeaker's
bass register. If a loudspeaker is too close to a side
wall a bass lift of up to three decibels is obtained, and
if it happens to be in a badly chosen spot it can
happen that the bass notes will be unevenly distribut-
ed over the room. This is valid for all types of loud-
speakers.

The correct distance to a side wall depends amongst
other things on the height of the ceiling! Acoustical
measurements show that the distance to the nearest
side wall should be between 0.42 to 0.47 times the
ceiling height {or 0.28 to 0.32 times the ceiling
height). The figures in brackets should be used only
in cases of unusually high ceilings — which in older
dwellings can often exceed three metres — since the
distance to the side wall should not be less than one
metre. These are the figures which should be borne in
mind when positioning loudspeakers, but there could
be cases where in some rooms other distances would
give better results. So — — experiment by all means!

Listen to a piece of music where the bass register is
well represented and notice whether you hear the
bass notes equally well in different parts of the room.
If you can hear that the bass has varying strength,
move the loudspeakers nearer to or further away
from each other in steps of a few centimetres at a
time until you have the correct distance.
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Fig. 1

0A22]2 IN THE LIVING ROOM. Try to position
the loudspeakers symmetrically in the room. The
distance to the nearest lateral wall should be at least
one metre.

0OA2212 in the control room and in the
concert hall.

In special cases it may be necessary to raise the loud-
speakers somewhat from the floor. This would apply
primarily when OA2212 was being used as a monitor
in a control room for recording music or in connec-
tion with a concert, when it may prove necessary to
lift the loudspeakers so that they are higher than the
sound engineer's mixing desk or at the same hight as
the ears of the audience. OA2212 can be raised about
40 cms over the floor and still retain the even and flat
frequency response which is characteristic of
0A2212. Between 20 and 40 cms above the floor a
certain amount of reduction of the bass occurs, but
this is quite simply compensated by moving the tone
control stirrup for the bass to the maximum position
— see fig. 3 (BASS).

In larger halls a free-standing positioning is often pre-
ferable. The Carlsson loudspeakers are then position-
ed most suitably in groups of two with the sides
adjoining each other, but then the left hand speaker
must be on the right and the right hand speaker on
the left, seen from the listener.

In fig. 2 you can se how the loudspeakers are most
suitably positioned when they are on a stage.



Acoustics

Acoustics in the living room

When a pair of Carlsson loudspeakers come into a
home it usually causes something of a sensation, both
on account of the musical experience and the ex-
perience of the room as a musical environment. But
when this sensation has become commonplace, spe-
culations can arise as to whether the sound could be
even better, and whether the possibilities of the loud-
speaker and the room are being utilised to the full.
It is then that use can be made of a little knowledge
of acoustics, the link between music and our auditory
faculties.

One factor which primarily affects low frequencies is
the proportion between the height, breadth and
length of the room. For a room of about normal size
with a ceiling height of 2.5 to 2.6 metres, a breadth
of 4 metres and a length of 6.5 is the most
favourable. The resonance frequencies of the room
then have the most even spectral proportion.

Of more practical significance are the acoustics of the
room, which are affected to a large extent by its
furnishings. Without furniture, or with very little
furniture, the acoustical damping in the room is so
slight that the room’s own resonances dominate over
the tonality of the musical instrument and over the
resonances of the recording studio. Every addition of
sound damping furnishing usually inproves the sound
reproduction considerably.

Carpets on the floor (the thicker the better), settees,

armchairs and divans (the heavier the upholstery the-

better), and small wall textile furnishings, such as
curtains or drapes, contribute towards an increase in
the acoustical damping of the room and improve
listening conditions in conjunction with live instru-
ments just as well as in conjunction with loudspeaker
sound.

Fig. 2

FREE-STANDING POSITIONING. When 0A2212 is
used in this manner they should be placed in pairs
with the left-hand speaker on the right and the right-

On the other hand, the ceiling should be left free. It
is a tonally valuable sound refiector (which, however,
must be balanced by carpets on the floor). Rooms
with so called acoustical panels on the ceiling usually,
therefore, have musically unsatisfactory acoustics.
For the same reason the covering of large continuous
wall surfaces with sound absorbing material should be
avoided.

Other items of furniture also have an acoustical effect.
A so called flutter echo can arise between two large
parallel wall surfaces, which makes itself heard if you
clap your hands together and listen to the characteris-
tics of the resonance in the room. Flutter echo can be
noticed as a rattling sound after the direct sound. It
can, naturally, be eliminated by covering one of the
walls with sound absorbing material, but tonally this
is an unsatisfactory solution. It is better to “'break
up” the wall surfaces, in other words to see to it that
the distance between parallel reflecting surfaces varies.

In this case cupboards, window alcoves and small
book shelves can be of use. More surprising is perhaps
the fact that a large picture on one wall can noticeably
reduce flutter echo.

This account of factors which influence room acou-
stics has perhaps given some explanation as to why
most living room interiors make excellent music
rooms.

Sonab has published a brochure which relates
how sound behaves and how you can improve
your listening environment. It is called “Enjoy-
ing music at home”, and is in Swedish and
English.

You can obtain it from your radio dealer, or
order it free of charge from us.

Sonab Audio.

hand speaker on the left. Seen from the listener. In
the illustration we show how the loudspeakers can be
positioned when they are used on a stage.
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Frequency Response
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Fig. 3

CORRECTION OF FREQUENCY RESPONSE FOR
042212

The illustration shows how the frequency response is
corrected with the aid of three tone control stirrups.
This correction allows of a lift of over 1 dB of the
bass and mid register, marked "BASS” and “MID-
RANGE” in _the illustration, and a drop of the treble
register "TREBLE" in two steps of over one dB each.

The need for tone controls

Carlsson loudspeakers are so dimensioned as to give
an even, flat frequency response when used in a living
room. A loudspeaker with a flat and even frequency
response curve gives the best reproduction of all types
of programme material. In order to suit the reproduc-
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The straight black line in the graph serves as a re-
ference level and shows the ideal flat frequency
response when the stirrups are in the normal position.
The coloured curves show how moving a stirrup af-
fects the frequency response. The stirrup for the bass
register is under the loudspeaker. Lean the loud-
speaker carefully backwards to gain access to it. The
stirrups for the mid and treble register can be reached
by lifting off the protective grille of the loudspeaker.

tion to different kinds of technical shortcomings
which can arise in the programme material, all ampli-
fiers are fitted with tone controls. Tone controls
properly designed for the purpose are an important
detail in an amplifier.



It is erroneous to believe that the amplifier's tone
controls should not be used. In cases where the
recording has been made with a flat frequency
response, Sonab loudspeakers will, of course, give the
best result with the tone controls in the mid-position,
that is, when the amplifier also has a flat frequency
response. But not all recordings are made with as flat
a frequency curve as possible, and the explanation is
simple.

Since the methods of measuring a loudspeaker which
dominate today give completely misleading results,
recording companies have different opinions as to
which loudspeaker is the most “correct’” or the most
representative. Each recording company has its own
norms. The recording engineer naturally tries to get as
good a sound as possible when he is judging the
recording with the aid of the loudspeakers in the
control room. It is expedient when choosing a micro-
phone, amongst other things, for him to resort to
some form of treble lift, or bass cut, or both, and in
this way give the recording a frequency curve which
counteracts the defects in the control loudspeakers.

All such deviations from a flat frequency curve in the
recording are best compensated with the aid of the
amplifier's tone controls.

Fine adjustment of the frequency response

Sonab 0A2212 is balanced to give a flat frequency
response in an ordinary living room, but every room

has its own acoustical peculiarities which, amongst

other things, depend upon how it is furnished.

With Sonab 0A2212, correction for room acoustics is
done primarily with the aid of three tone control
stirrups on the loudspeaker — see fig. 3. This correc-
tion makes possible a bass and midregister lift of over
one dB and a reduction of over two dB in the treble
register. This is sufficient to compensate for the
acoustical peculiarities of the room.

A

+ 2dB d=2cm
0

L2 4B

100 200 Tse0 1000 A
d cm
P Z
Z.

Fig. 4

THE FREQUENCY RESPONSE FOR 0A2212 DE-
PENDS UPON THE DISTANCE (d) TO THE WALL
AT THE REAR. The diagram shows how the fre-
quency response changes at distances of 2 cm and
8 cm in relation to the ideal flat frequency response.

Carlsson loudspeakers, as opposed to most other
speakers, are designed to give a flat frequency respon-
se when placed on the floor with the rear side against
a wall. We have chosen the mean distance of 5 ¢cm to
the wall at the rear as a norm for dimensioning. We
have also made measurements showing how the fre-
quency response changes with the distance to the wall
at the rear. The changes take place within the fre-
quency range 200 to 600 Hz and are in the order of
over a half dB per cm. This peculiarity can be utilised
to compensate for variations in the room acoustics.
Start with 5 cm and then try another distance in case
that gives a better result. In fig. 4 we show how the
frequency response appears at 2 cm, 5cm and 8 cm
from the wall at the rear.
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Technical Description

L

Fig. 5

THE SOUND GENIUS STIG CARLSSON

“Since time immemorial mankind has tried to use
acoustics in this service. It is natural that we should
make our rooms such that we are happy with the
acoustics in them. And the way I see it is that we
must also make our sources of sound such that our
acoustical experiences are as near perfect as possible.

One of our most important sources of sound is the
loudspeaker. The loudspeaker elements in my loud-
speakers are placed and directed in a different manner
from that in other loudspeakers. And with this design
I give the loudspeakers the possibility of utilising the
acoustics in a room in the most favourable manner
for our hearing”.

(Stig Carlsson)

Technical description

Sonab 0A2212 loudspeaker system is a three-way
system, i.e. the total frequency range is divided into
three ranges. Two loudspeaker elements in a bass
resonator reproduce the bass, two loudspeaker ele-
ments in a sealed enclosure reproduce the mid-register
and twelve loudspeaker elements reproduce the treble
register. The positioning of the loudspeaker elements
in the loudspeaker is chosen to give the various loud-
speaker elements an optimum positioning from the
point of view of listening, in relationship to the walls
and floor in the listening room.

In fig. 6 we have treied to show the principle of the
unique spread of sound from the OA2212 in the
upper frequency range, i.e. the treble register. The
blue tint shows the directly transmitted sound, the
yellow that sound which is reflected against the walls,
the so-called early reflection, before it reaches the
listener, and the red that sound which is primarily re-
flected against the ceiling. At the same time we would
emphasise that all sound waves are not included.
This would only mean that the sound waves would
form a complete mix-up in the illustration. It should
be pointed out that all sound waves — sooner or later

are reflected against the ceiling, but the reader
must try to work this out from the illustration.
Similarly, those sound waves which are reflected
against the wall at the rear of the listener have not
been drawn in, but here the Carlsson loudspeakers do
not differ from other loudspeakers. All loudspeakers
give rise to reflections from the opposite wall.

On the loudspeaker which is seen in the foreground
there is a colour marking which shows the principle
of each loudspeaker element’s function. Note also
that the collective sound level from the directly trans-
mitting elements is higher than the sound level from
the other elements.

The bass register (26 — 450 Hz)

The bass element has a very small diameter compared
with the wavelengths it radiates, and, mounted in a
small enclosure as it is, has no directional effect. In
other words it radiates equally in all directions. If
such a source of sound is placed close to a reflecting
surface, such as a floor, for example, the space radia-
tion angle is halved and the direct radiation doubled.
This increase in the direct radiation is often a neces-
sary condition to achieve a sufficiently great relation-
ship between direct and reflected sound so that a
distinct bass reproduction is obtained.

The bass elements in the OA2212 are placed so close
to the bottom and back of the loudspeaker that,
when the loudspeaker is placed on the floor close to a
wall, it is so close to both floor and wall that the
space radiation angle is halved twice and the relation
ship between direct and reflected sound is quad-
rupled. This construction means that problems with
the reproduction of low frequencies in the compara-
tively small listening rooms which living rooms
constitute are reduced in a decisive manner.

Since the lowest frequencies are radiated practically
from the bass-reflex port alone the demands on the
volume capacity (area x amplititude) of the loudspea-
ker element are moderate. The construction gives
considerably less distortion than would be the case
with a sealed enclosure and permits the use of a rela-
tively small bass speaker membrane and consequently
a small enclosure volume in comparison with the
tonal range and power handling capacity.



Fig. 6

The illustration shows how 0A2212, in conjunction
with walls and ceiling transmits direct sound and the
early reflected sound which is so important for the
fonal characteristic. The sound waves have been
shown by lines with different thicknesses, with the
thickest line indicating the higher intensity of sound
and the thinner ones the lower intensity. Blue line

The mid-register (450 — 2000 Hz)

For the mid-register also the choice of positioning of
the loudspeaker element offers a possibility of in-
creasing the relationship between direct and reflected
sound, using an auditory-perceptive phenomenon
called "'masking”.

Sonab OA loudspeakers have the speaker element,
two elements in the OA2212, for the mid-register
positioned right at the rear of the upper side, When
the loudspeaker is positioned close to a wall at the
rear of it, the sound which is reflected from the wall
behind it will reach the listener with such a short time
delay compared with the direct sound that it falls be-
low the reaction time of the auditory sense. We ex-
perience there a doubling of the relationship between
direct and reflected sound.

The mid-register element has a wide directional
pattern in its lower frequency range which narrows
successively towards the upper limits of the frequen-
cy range. If the element is turned to face the listener
a maximum increase of the ratio between direct and
reflected sound is obtained. When the element is
turned completely in the opposite direction, ana-
logously a maximum decrease in the ratio is obtained.

The treble register (2000 — 20.000 Hz)

Our experience of sound in a room is greatly affected
by the distribution of the treble sound in the room.
This is valid also for the directional impression.

= direct radiation, yellow = sound waves which are
reflected against a wall, red = sound waves reflected
from a ceiling. The treble elements in the foreground
are coloured with the same meanings,

In order to make the illustration easier to interpret
the sound waves have been omitted from one loud-
speaker, as well as the reflections from the wall be-
hind the listener.

Loudspeakers with all elements mounted on a front
panel cause a considerably sharper directional impres-
sion than that which a violin, for example, would
cause in the same environment, With such a type of
loudspeaker it would take longer than 20 to 30 milli-
seconds after the direct sound for reflected sound
from the wall behind the loudspeaker to reach the
listener., The reproduction, therefore, has an un-
naturally pointed character. Loudspeakers of a multi-
directional type, on the other hand, give a more even-
ly divided direcion in time of the reflected sound and
make possible a more normal reproduction in a room.

In the OA2212 the treble is reproduced by 12 treble
elements positioned in a characteristic manner which
is protected by patents.

With this chosen positioning of the treble elements a
distinct directional impression is obtained, free from
unnatural pointed sharpness. The listening room
appears to open up — past the wall behind the loud-
speakers — in towards the recording room.

0A2212 works in conjunction with the various reflec-
tive surfaces in the room and the result is that the re-
production can communicate an impression of great
acoustic space when the recording is so made as to
impart such information.
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The loudspeaker lead

In order to get at the socket underneath the loud-
speaker so as to connect the loudspeaker lead to it
the loudspeaker must be tilted. But it is safest to lay
the speaker on one of its sides on a soft surface. One
end of the loudspeaker lead has a Cannon type con-
nector (a heavy plug with a sturdy metal surround).
When this plug is pushed far enough into the socket a
click is heard, and the plug is locked in place.

Note: In order to remove the plug from the socket
the latch on the side of the plug must be depressed
while the plug is pulled out.

The other end of the loudspeaker lead has a DIN male
plug for connection to the amplifier. If your amplifier
has a loudspeaker outlet of another type take the

Making loudspeaker leads

When changing connectors for connection to an amplifier,
shortening loudspeaker leads or making new loudspeaker
leads there is always the risk that both stereo loudspeakers
will be out of phase, as it is called. In other words that they
breathe in opposition to each other. This has disturbing
effects on both stereo and mono reproduction, It is, for
example, impossible with wrongly phased loudspeakers 1o get
a mono recording to sound as if the music came from an area
midway between the two loudspeakers.

Making two correctly phased loudspeaker leads means that
the left hand and right hand leads are absolutely identical as
far as the counections to the plugs is concerned. This is

MIDRANGE UNIT
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Four-pole plug. DIN 41 529 plug.
Connected to Connected to
the loudspeaker. the amplifier.

43

P _ e
| O&I";,ﬁﬂ._l_z )
g e

Fig. 7 LOUDSPEAKER LEAD.

loudspeaker leads to your dealer to get the con-
nectors changed for the appropriate type. If you
make the exchange yourself you should be sure that
the plugs are connected in phase. How this is done is
described in the chapter "Making loudspeaker leads".
You can omit this section if the speaker leads can be
used without alteration.

simplified if a so called polarised twin lead is used, as both
the leads can easily be identified with the aid of different
colours or patterns.

The length of loudspeaker leads varies greatly. But when us-
ing very long leads the total series resistance of the cable
should not be allowed to exceed 1 ohm. The length of leads
for the different copper areas which give a series resistance of
1 ohm is as follows:

2x 0.5 mm? (shaver cable) 14 metres
2 x 0.756 mm? (ordinary mains cable) 21 metres
2x1.5 mm 42 metres

TREBLE RANGE UNIT

BASS RANGE UNIT

| EEEEEXEXER R |

Fig. 8 Sonab 0A2212 CIRCUIT DIAGRAM



Hi-Fi Data

Principle

Stereo loudspeaker of a multi-directional type, but
with a higher quotient between direct and reflected
sound. Psycho-acoustically optimated element posi-
tioning. The frequency response is adjusted at the
factory to be flat within — +3dB from 30 to
15000 Hz with the loudspeaker placed on the floor
against a wall.

Distortion
OA2212 has extraordinarily low distortion over the
entire frequency range, thanks to the stability of the
closure and its construction and to the design of the
loudspeaker elements.

Connections:

5m cable with Cannon type plug for connection to
the loudspeaker and DIN plug for connection to the
amplifier,

Necessary driving effect for an
acoustic effect of 0.022 W
aw

120w

Frequency range

Efficiency 26 — 18,000 Hz

approx. 0.3 %

Frequency response
30 — 15,000 Hz (see diagram.)

Fig. 9 Fig. 9

Power handling capacity

Tone controls: The level in the upper section of the
bass register can be adjusted in two steps with over
1dB per step. The level in the mid-register can be ad-
justed in 2 steps with over 1 dB per step. The level in
the treble register can be adjusted in 3 steps with over
1 dB per step. (See fig. 3.)

Loudspeaker components

Bass: 2 dynamic SC165, 16.5 ecm, 5.3 ohms
Mid-register: 2 dynamic SC165, 16.5 cm, 8 ohms
Treble: 12 dynamic 3.5 em membrane diameter,
8 ohms

Crossover filter: Frequencies 450 Hz/2000 Hz
Damping: bass register 6 dB per octave, mid-register
12 dB per octave, treble register 24 dB per octave.
(See diagram.)

Impedance
8 ohms

Measurments:
BxHxD 30x75x535cm

Weight:
32.5 kgm

Specifications subject to change
without notice

Fig. 10
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Garanti och Service

Garantitiden r ett ir frin den av koparen styrkta
leveransdagen. Garantivillkoren for apparater kopta i
Sverige framgér av foldern “Garanti RR74" som sam-
manstillts av Radiobranschens samarbetsrad och som
finns hos din radiohandlare.

For ovriga lander hanvisas till de garantivillkor som
tillampas inom branschen i respektive land. Félj anvis-
ningarna for transport av hogtalarna.

Fér service kontakta serviceavdelningen pd Sonab,
men innan hégtalarna sinds in till oss skriv eller ring
till vir serviceavdelning eller till den radiohandlare
hos vilken hégtalarna ar kopta och forklara pé vilket
satt de inte fungerar. Detta fér att vi skall veta att
felet verkligen ligger hos hogtalarna och inte hos
nagon annan del i anldggningen.

Alltsi: Efter att ha pratat med oss eller radiohandla-
ren packa hégtalaren i originalférpackningen och lagg
med en lapp dar felets art sd noga som méjligt finns
angivet. GIém inte heller namn och adress. Koparen
betalar och ansvarar for transporten till oss. Efter ser-
vicen Atersinder vi hogtalaren utan kostnad for kopa-
ren.
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Guarantee and Service

Sonab offers the buyer 1 year's full guarantee on
Sonab loadspeakers. The guarantee embraces both
labour and parts. Sonab undertakes, at its own ex-
pense, to put right all design, material and manufac-
turing faults which may arise when the loudspeakers
are used according to the directions in the manual
and in individual households. The guarantee is con-
sequently not valid if the loudspeakers are used pro-
fessionally.

The guarantee can be applied only if the loudspeakers
were sold in new condition and the purchaser can give
evidence of the date of purchase. (Receipt). One con-
dition for the validity of the guarantee is that the
loudspeakers are transported to us in the original
packing materials. If, for some reason, these do not
exist, they can be ordered from us at cost price.

Contact the service department at Sonab for service,
but before the loudspeakers are sent in to us write or
telephone to our service department or to the dealer
where the loudspeakers were purchased and explain
in which way they are faulty. This is in order that we
can be sure that the fault lies with the loudspeakers
and not with some other part of the equipment.

Therefore: After having spoken to us or the dealer,
pack the loudspeaker in the original packing material
and enclose a note describing the fault as accurately
as possible. Do not forget your name and address.
The purchaser pays, and is responsible for, the
transport to us. After service we return the loudspea-
ker free of charge to the purchaser.



Sonab Audio

Head office: :

Sbnab Audio, Fack, S 162 10 Vallingby, Sweden. Phone 08/38 03 00.

Subsidiaries: Australia:
Sonab of Sweden Pty Ltd, 13, Richard Road, North Narrabeen,
NSW 2101, Phone 2{/913 24 55
Dienmark:
Sonab A/S. Qrnebiergved 26, 2600 Glostrup.
Phone 02/45 40 44,
England:
Sonab Ltd, 214 Harlequin Avenue, Brentford,
Middlesex TWS8 9EW. Phone 01/ 568-2852-3.
' France:
Sonab France 8. A 12, rue de P'Orangerie, 7800 Versailles.
: ' Phone 01950 34 02.
Switzerland: :
Sonzb A G.. Ringstrasse 16, 8600 Diibendorf,
Phone 01782147 11,
USA:
Sonab Electronics Corp., 1185, Chess Drive, Foster City,
94404 California- Phone 415/574-2591.
Western Germany:
Sonab GmbH., Heidenkampsweg 84, 2000-Hamburg 1.
Phone 040/25032 72

jun hallin teknik-info hb/percy lu



