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Background

2. Procella History and’echnology

|

[=el
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Entertainment

DTS Theatre ith the very firstProcella Audio system

Procella Audio wasiinched irnthe U.K. i2006 foundedby Anders Uggelberand Gerben Van
Duyl. At that time, Anders wd3irector of Cinema Technology for DTS Eurapd Gerberwas
DT & 9 dzRiR¢ds of Busmess Development for Consumer Technology.

While at DTSAnders a THXrainedand certified cinema designer with over 300 cinema and
professional studio designs to his credit, was asked to design and build sosthe art inrhouse
32 seat preview thear at the DTS Europe headquart@ust outside LondonTeaming up \Wh
Gerben the goalwas to create @heaterableto produce referencesoundquality for playback odll
current and future cinema and home entertainment media, including the upcomingaD@jitema
(DCI) standard, Blray disc and other 24 bit/96KHz resolution playback systéiter takingan
exhaustive swrey of available speaker systertise duodetermined that no existing systeoould
deliver the requisite highesolution audio with uriorm coverage to all 3seats

To meet these requirementgndersdesigned a new speaker system tlhatcamethe basis for the
current Procella systemiNimbly alancingthe requirementsof the cinema and home
entertainment sides of DTSaudio, Ander§desgnaccommodate®oth with equal capability and
prowess. Taking the bestementsof cinema speaker design aag@plying the performance
standardsand design elementsf the best small studio and higgnd audio loudspeakerthe
Procellasystem delives highresolution audio to each and every seat in the ro@mce he design
was finalzed, the speakers wermstalled in thenew DTS theatre in the summer of @dand
continuein operation there today
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Background

To say the system was well received would be an understanerfrollowingthe enthusiastic
approval of artists, engineers and producers that experieraretiusedhe DTS systernm their

professional capacityAnders and Gerberealizedthe great commercial potentiadf the speakers
leading b their departure from DTSand the creation of Procella Audio.

DTS Theatrwith the firstProcella speakelias screen baffle all

The original DTSystem which has evolvethrough S @3S NI f A GSNI GA2ya Ayia2 I
P18 loudspeakerestablished thecore principles of all Procella systems:

Identical Voicen

All screen and surround channgdeakers are critically timbre matchepiroviding ‘'identical voices'
aroundthe room, regardless of the number of speakers or Procella models.used

High Frequency Compression Drivers

Compression driverare used exclusivefpr high frequenciebecause of theiwide dynamic range
high output levels and low distortion, particularly when ccamgd to softdome tweeters.

Constant Directivity Waveguides

Each speaker utilizesRaocelladesigned waveguidavhich, along witlcarefully selectedcrossover
frequencies, producgconstant power response witkupeior dispersion baracteristicand
uniform coverageover a large seating area.

AdvancedCrossoveiDesigns

Procelladesigned crossovers exhibit flat phase response and-ldtwegroup delay, with distortion
free air core inductors and polypropylene capacitors for maximum sonic purity.
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Background

Digital Signal Processors (DSP)

All Procella active speaker models provide DSP coiatrekry detailed finetuning of the
acoustical resulin a variety of room boundary conditions, making for griéexibility in system
design andnstallation

SealedBox Céainets

All Procella speakers, including subwoofers, use sealed caliimetsperior transient response dn
group delay characteristics, as well as extendedfi@guency subwoofer response.

DualDriver DuatAmp Sibwoofers

Each Procellemainsubwoofer uses$wo identical drivers, each driven by its own amplifier channel,
for high efficiencylow distortion andé dB greater output than a subwoofer using just one driver
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System Design

3. System Design Parameters and Considerations

This section discusses the elements tHatidd be taken into consideration when designing a
Procella Audio systeriiVe encourage dealers and system designers to contact us in advance when
considering the use of Procella loudspeak®ve. are happy to review system plans incorporating
Procella loudpeakers ando makesuggesbns for the appropriatd’rocella models.

Room Design and Acoustic Treatment

Room design and acoustic treatment of both purpdseit and existing theater rooms is a complex
subject, and we are not going to address it in desaihin this document. Systems incorporating

Procella Audio loudspeakers will reap an enormous benefit from proper room design and acoustical
GNBIFGYSyias a2 6S aiuNepy3dfte NBO2YYSYR (KIG NR2Y
design and budget. Pper room treatment is not just acoustical foam; it involves structural design

and a proper understanding of absorption and diffusion, among many other things.

One note of guidance: Procella speakers use waveguides, rather than dome tweeters, which means
that the offaxis highfrequency energy they produce is muctore uniformin frequency response

than the offaxis signals produced by most speaké&i®. acoustical treatmenthisenablesthe use

of more diffusion and less absorption than designers typicailistuse with other speakergnd

this can produce better sonic results.

For dealers that do not have experience with room design and advanced acoustical room
treatment, engaging the services of an experienced acoustical designer can be invalualkde We c
refer dealers to designers that are familiar with Procella speakers, f\lbgect to thetime

availability of Procella engineense can also provide design servic€his servicaiill be provided

at a reasonable cost depending on the scope of a giveject and the time required. Please

contact us for more detalils.

Listening Distance Main and Surround Speakers

Tostart f S Qa f 2dEnknsibng inhe onbwharsStie system will residé/hile overall
room dimensions are importanthe initial considerationshould bethe distance from the speakers
G2 GKS f A.3nis8igtéhdeds the Refgctoliirideterminingwhichloudspeakes should be
usedfor screen and surround channelad how much amplifier powewill be neededto achieve
the desired plgback levedand dynamic rangavailablefor eachlistener. Subwooferrequirements
are primarilydetermined by the overall roordimensions andolume rather than the distance to
any giverseat,andwe will discussubwoofersseparately.

The diret sound power level produced by a speaklecreases athe inverse squaref the
distancefrom the speakerSimply puteach time you double the distance froaspeakerin free
field, the SPLwill decrease by 6 dBeducethe distanceby half and the leel increasedy 6 dB) In
rooms with nultiple rows of seats, thdirect SPL heard in the front row wiierefore be higher
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System Design

than the SPL heard in the back rohis means that in rooms with multiple rows of seats,
consideration should be given tbe levelthat can be achieved each row

Thereference levestandard br cinema presentationas definel by THXrequireseachscreen
channelto individually produce level ofl05 dBof direct soundat the listening positionThe 105
dB leveis based on twdactors:

- allfilm sound mix facilities worldwidese an identical reference level 8 dB for dialogvhen
mixing soundtracksand

- the maximumchannelsignal levebn digitalfilm soundtrackss +20 dB(U.S. standard) and +18 dB
(European standard)igher than the dialog reference levathich istherefore 105 dBU.S.and 103
dB European

That means that the creative team working on any filmorldwide, is able tocreate a soundtrack
with playback levelseachingas high ad05 dB per channelyith the knowledgehat the
soundtrackwill be reproducedat the sameSPlthey experienced during the mix, evetiyne the
film is screenedh a properly calibratedheater.

When all channels are playing back at maximum level, the total output is approximatetyea 5
dB, for a total of 110 dB

The general rule for professional cinemas is thatsound system should be able to achieve
reference level to about 2/3 the depth of the rooffhis is ayoodstandard for system design in
high-performance home cinemaystems.

105- 110dBis quite loud, and therefore not all clients will require this full capabitgyticularly
when there areoom and budget limitationd-or example,He client installing a P6 system in an
apartment living rooms unlikely to havéhe same expectatiamas a client building a new,
dedicated home cinema room or a professional screening rddrese considerationshould be
explored with the client as the systeimbeingdesigred.

To determine thdisteningdistance, measure from thigont baffle of the center channel speaker to
the appropriateseatand/or to the 2/3 point of the room depthThenext sectionof this guide
includesa speaker selection chathat identifies the range distening distanceand power
requirementsthat will produceoptimal performance witteach Procellanodel used for screen and
surround channels

Room Volume Subwoofers

The second primaryoom dimension is room volum&oom volumes usedgenerallyto determine
subwooferrequirements, including specifinodes and(if more than one isiecessaryr preferred
the total number ofsubwoofers needed for a systeim manyrooms, volumesrelated to the
listening distancdérom the screen speakers to the sedbsit in some cases (such as a large multi
purpose roomwith the theater space at one end) it may not
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System Design

To assist ingecting the correct Procella subwoofer modiet each applicationwe willuse cubic
volume The goal is tdelp determire the minimum number oProcella subwoofds) andmodel
appropriate fora room Room dimensiongcoustics and room treatments will affect subwoofer
requirements sometimes to a great extent, so be aware that there is no universal formula for
calculating subwoofer requirementg/e strongly recommend using at least the minimum
subwoofer reommendation per th&Subwooferchart on page 12andalwaysencouragehe use of
multiple subwoofersHaving extra lowend capability will always be welcome, while insufficient
bass invariably produces constant listener disappointmbnéeverycase, dditional subwoofers
cannot only produce greater output, buwhen they are deployed imultiple locationsthe
consistency ofrequency response across the seating ataa be improved

For more details and information on choositng Procella sulwvoofer for a specific application, see
the Subwoofersection on pagdz2.

Recommended Amplifier Power fahe P610,P§ P6and P10Si

Four of theeight Procella models are active speakwith onboard amplifiersmeaning that the
appropriate amplifier poweneededto provide enough headroom for maximum speaker

performance is already psent TheP610,P8 P6 and P10$nough, are passive and therefore

require an external power amplifier or receiv@ecausencrementalamplifier power is relatively
inexpensie, and maximum dynamic range is achieved when theas imuchamplifier headroom

as possiblewe recommendisingthe maximum amount omplifierL,J2 ¢ SNJ G K+ & FAGa |
budget. Minimum poweratings are as follows:

P6 100 Wats continuousminimum
P8 150 Watts continuousminimum

P610 100Watts continuous minimunfor HF
250 Watts continuousminimumfor LF

P10Si 250Watts continuous minimum

THX Approval and THX Certified Screening Rooms

The P815, P8 and P18 have all earned THX Approval for inbegrat professional facilities,

including THX Approved Screening rooms and pm3 roBrogegsionaMultichannelMixingand
Monitoring). Products that receivdHX Approvajo through a procesdistinct fromproducts that
receiveTHX Certification. THX G&ed products are designed for consumer applications, which
generally means that they meet THX requirements in rooms that are smaller than the rooms where
THX Approved products must perform.

THX Approval of the P815, P8 and P18 enables their use inefiiéCScreening Rooms for
residential applications, as well as professional facilities. Integrators and clients interested in
creating a THX Certified Screening Room using Procella loudspeakers should contact us for more

information and assistance.
10
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System Design

4. Selecting the Proper ProcellapeakeModels

The guidelines below sisrecommendtions forProcella speaker as determined the
requirements described abov&creen Channel recommendations gresentedon the basis of
both listening distance and room dép

Screen Channel Speaker

Selectionby Listening Distance
(front baffle of center channel speaker to the seat)

ForTHXReference Level Playback

Up to 2 meters (6% feet) P6
Upto 4 meters (13 feet) P8(80 Hz crossover), P610 (ftdnge)
Upto 8 meters 26 feet) P815

ForStandard Playback

Up to 3 meters (10 feet) P6

2 meters to 6 meters (6% to 20 feet) P8(80 Hz crossover), P610 (frdhge)
5 meters to 10 meters (16% to 33 feet) P815

Screen Channel Speaker:

Selectionby Roan Depth
(dimension from front or screen wall to back wall)

ForStandard Playback Reference Level to 2/3 depth of seats)

Up to 6 meters (20 feet) P6
4 meters to 9 meters (13 to 30 feet) P8 (80 Hz crossover), P610 (ftdhge)
7 meters to 19meters (20to 50 feet) P815

Qurround Channel Speaker.
Selectionby Screen Channel Speaker and Width of Room

With P6Screen Channel speaker use theP6for all surrounds

With the P8Screen Channel speaker P8 is optimal
P6 can be useds side surronds when the roonis less
than 6 meters 0feet) wide and as back surrounds

whenthe front row is6 meters @0feet) or less from
the back wall
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System Design

With P610 Screen Channel speaker P6 should be used as side surrounds when the room is
less than 6 meters (2@et) wide and as back
surrounds when the front row is 6 meters (20 feet) or
less from the back wall

P8 should be used as side surrounds when the room is
greater than 6 meters (20 feet) wide and as back
surrounds when the front row is 6 meters (20 fget
more from the back wall

With P815Screen Gannrel speaker P8is strongly recommended

P6 is acceptablasside surrounds when the room
less than 6 meters (20 feet) wide and as back
surrounds whenhe front row is 6 meters (20 feet) or
less fromback wall

Subwoofer
Selectionby Room Volume and Room Conditions

TheP15is designed t@roduce +6 dB more outpuhan the P10

The P18s designed t@roduce+6 dB more output than the P15

The P18 is designed to produce +12 dB more output than the P10

The P10Ss designed to work as a balancing sub in conjunction Rit8, P15 or P1€ubwoofers
and therefore should not be taken into account in determining system low frequency output
capability.

Room Volume

Theserecommendationsre for subwoofers inooms with a medium low frequency reverb time.
Understand that these arguidelines not precise specifications. Rootonstruction,dimensions
and acousticgary considerably from room to room, making it difficultremluce subwoofer
selection to a simpléormula Experence counts; contact us if you have questions.

P10 P15 P18
One subwoofer up to 50m3 (I50 ft3) up to 100m3 (300 ft3)  up to 200m3 7000 ft3)
Two subwoofers  up to 100m?3 (300 ft®) up to 200m3 OO0 ft3)  up to400m?3 @4000 ft3)
Three subwofers  up to 150 m3 (250 ft¥) up to 300m3 L0500 ft3) up to 600m?3 (21000 ft3)
Four subwoofers  up to 300 m3 L0500 ft3) up to 600m3 1000 ft¥) up to 1200m3(42000ft3)
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System Design

Room Conditions

The amount of low frequency losabsorptionand reverbin a given roontan affect subwoofer
requirements Rooms with low reverb timand/or low frequency loswill need more subwoofers
and moms with long low frequency reverb times will have greater problems with standing waves
and resonances

In general, the smaller the o, the more pronounced the problems.

Werecommend use of multiple subwoofers when possible, with four properly placed subwoofers
typically producing the besttio of performance to costSubwoofer models may be mixed in a

room, meaning that P¥canbe @ SR & I RRAGA 2y fincdgrabinatibnydi y 3Q &
P18s or P15s used as the main subwoofef(s¢ P10Si balancing subwoofer can be used in

combination with any Procella main subwoofer.

SomeroomscanbeO2 Y & A RSNB R W 2 & ®eacddse bf the rodndlesifriNaBdj dzSy OA S &
construction Thiscan occur in rooms where constructiomist rigid, or when rooms have a large

number of windows, doors or open walkwayts some cases, lossy rooms produce better bass

guality than stiffly constructed roomsglbause of reduced room mode effects. However, the loss of
bass energy must be compensated for with additional or larger subwoofers.

Low frequency absorption, when properly applied through room design and/or acoustical
treatments, is desirablas a way to @oid excessive node$his can be accomplished through the
use oftechniques that includéass trapping This is an area where the guidance of an experienced
and knowledgeable acoustician can be very beneficial

Whenaddinglow frequencyabsorptionto aroom, bear in mind that the overall low frequency
energy in the room will be reduceihis may change the totalbwooferrequirement and should
be consideredvhendetermining the models and quantities of subwoofers that you will. use
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System Design

5. Postioning of Procella Speakers

Careful attention to optimaladom positioning will help msure maximum performance from
Procella speakerdhis attention should be paid the earliest stages of the system design process
well in advance of the actual installation

Here,we will first discuss location of the speakers in the room, using cirdaegnguidelines and
recommendations from Dolby and THXhile the ideatheater environmenis apurposebuilt
room, for most installatiors the location of speakerwiill bedictated by room structureand/or the
2 ¢ y SMeIer@nce Asa general guidelingProcellaspeakers should bglacedin locationsas close
aspossible to the ideabnesdiscussed here.

Procellaspeakersare designed for a vertical orientation astould always benounted

FOO2NRAy3Ifed t NPOStftlQa O2yaidlyd RANBOler OAGeE

cabinet should be placed with theveeter abovethe wooferexcept in very rare instances (please
consult us before doing thisand the P8 and Pghould never, ever be oriented on theides.

Because the P815 and P610 use separate cabinets for low and high frequencies, it is acceptable to

place those cabinets side by side, as long as the separation is less than half a meter.

Speaker Setup

Ourspe&er setuprecommendations follow cinema industpyactices as usefibr playback irfirst-

run cinemas and ithe professionatiubbing stages where film soundtracks are created by mixers
and sound designerSomemixers of multichannel music conteanse an éernate setup which we
will discus first for comparisof2 &  antlty Bovide an optiorfor those that may haw a

preference or need for thisetup.

Speaker Layout for Multichannel Music: tH#UR BS.774 Standard

The speaker configuration fahe mixng of multichannel music recordingsoftendifferent from
the configuration used for film sound mixifgS Qtf f NBGOASg (GKS (& LA Ol €
mixing here tagive you someerspective ad understanding othe differences

Music mixeroften st up their speakers so that the mix position isemjual distance from every
loudspeakeywith only one speaker used for each chanid tis is only possible for one seat and
one listener, this conditiotypicallyexists only in recording studi@d specially configuredooms
Film mixers, however, work with arrays of surround spealkassnthe typical cinemaThere is a
recommended standard for music mixing, known as theRTBS.778 Standard for multichannel
stereophonic sound systems with andheut picture

A significant number gfrofessionaflecording facilitiesprimarilyin the music fielgdusethis
standard for the placement dheir loudspeakersThe speakers are placed at agual distance
from the mix positionwith the center speakedirectly in front of the listeneandthe left and right
speakers placedt 30 degreedo either side of the centeiShown here for multichannel playback,
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System Design

this 30 degreespacing between left and right speakésscommon for monitoring of two channel
material as well The surround speakers are placed at an angle of 110 degrees to the center,
although a range from 100 to 120 degrees is acceptable

Center

This configuration is generally not used for film sound
__________ mixing or playbackecause it uses @0 degree wide
t : 3 spacing between the front left and right channels

Typical lm sound practices touse a 45 degree wide
spacing betweeteft and right speakersand this is our
recommendation for home cinema playbadk some

»” casesthough, where the primary focus is amusic

suround nlayback, whether two channel or multichanntile 60

degree spacinghay be useful

Left
Surround

Preferred
Listening
Position

In home systemshie need to have speakers
equidistant from the listening position is also not critiGd,surround processors and receivers
have time delays that pwide for coincident arrival of sound from all speakers regardless of their
distance from the listening positioin any casethere are clear benefits to symmetrical location of
loudspeakers

When a Cinemascope 2.35:1 or wider screen is used, the leftight speakers should be located
behind the screen to accommodate the maximum screen width. Keep in mind the 45 degree angle
from the listening position to the left and right speakers described above. If the spacing between
the left and right speakers teo close to
accommodate a narrower screen aspes @ @
ratio such as 16:9 or 4:3, the full sonic
impact of the widest screen format will % 8] 8]
be diluted. However, if masking used fc :
the narrower screen sizes is not 00

acoustically transparent, this may not = o

be possik#. Acoustically transparent
screenmasking should always be used
for this reason.

Recommended Speaker 90° a°

30° 30°

Positioningfor Film @) | ' ‘(
The peaker setup for film sounih ur | ‘ =
homecinemasand screening rooms )\:‘—Uu—-u—u—fg

places the speakers different angles saeh i

to the listening positio than the 150° 150°

multichannel music configuratiofhe [‘]
layout shownat rightshows the range
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System Design

of recommendedspeaker angles for 5.1 and 7.1 channel configurati®@hsse recommendations
incorporate the guidelinepromulgatedby DolbylLaboratoriesand THX

Starting with the center channel ahe O degreeposition, the left and right channel speakers
should each be placed at a 2218greeangleto the left and right, respectivelywhichformsa total
45 degree angle between the speakatghe listening positionThe diagramshows an acceptable
range of22to 30 degres. While we recommend the 22.5 degree position for film playback, the
diagram shows the 30 degregptionsto illustrate thepositions typically used fanusic playback
either in stereo or in théTURBS.775lL Standardsetup described above

The side surround speakers ateog/n ata minimum of90 degrees from the lishing positiorfor a
5.1 channel system where these are the only surroufiti®acceptblerangeis between 90 and

110 degreesTHX recomnends positioning the speakelbetween90and 110degrees, and Dolby
recommendghey be placed betweeh00 to 110 degreedVe recommend that the surrounds be

L F OSR &2 GKIFG GKS& INB 2dzad 0SKAYR GKS tAads

degrees.

Ina7.1 channel system, the side surrounds shal&bbe locatedas shown on the layoutvith the
Dolby recommendation betwee®0 and 100 degreesand THXaying that90 to 110 degrees
acceptable Again, we recommend an angle a bit greateart 90 degrees.

When there are miple rows of seats, the ideal desigto have a set of side surrounds for each
row, with each speakdocatedjust behind the listeners eafgreater than a 90 degree angle),
along witha pair on the back wallf thisis not possible, then the side surrounds should be
positioned symmetricallplong the side walbverthe depth of the seating areas measured from
the center of the front row to the center of the back row

g \—_(EE 0 Placement for the back surrounds in 7.1 charsystemsvaries
-] a a8

according to the application. The adjacent layatiteft shows a
60 degree angle between the back surrounds and the main
listening positionThis location is idental to the 150 degree

position shownin the diagram aboveThis 60 degree gEing is
Q @ the recommended location for recorded material in discrete 7.1

channel formats such as Dolby TrueHD and DTS Master Audio.
ba B8<{ For materiahere the back surround channels are not discrete
oo when using a THX processor, the back surrounds should bedpla
. close together as indicated in the
e \\ . dlagramat rlght Since this is not Da @ B
o ) the ideal location foplayback of
the latest highresolution audio
formats, you will have to decide whether to optimize for legacy
film playback or for the current state of the awe suggest using
. . . : a a8
the 60 degree spacing to provide optimal playback for the highe m.
resolution audio material.
16
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System Design

Sreen Channel Speakers

Maximum cinema sonic impact and effectiveness is achieved with an acoustically transparent
screen and screen channelegkers mounted behind the screen in a baffle wall.

The screen channedpeakersare ideallyplacedwhere their tweeters are on the same lateral plane
The center channel can be placed at a different height than the right and left speakgisyaging
will be improved wherall three speakerare at the same heightWhen a choice must be made
between locating the speakers above or below a screen, the vertical listening window is greater
below the speaker than above the speaker. The optimized vertical widioRRrocella speakers
extendsfrom 5 degrees above the high frequency drit@i830 degrees below. This provides
excellent sound qualitfor listeners when the speakers are located behind an acoustically
transparent screen at the recommended location of 6f&8he screen height, which will be above
Y2ald tAaGSYSNBEQ SINEO®

Any time an acoustically transparent screen is used, a baffle wall should be constructed to mount
the speakersPlease se8affle WallDesign and Constructian pagel9 for more informationon
baffle walls and their construction.

A baffle wall can also be used with a solid projection screen or flat panel display.dewite case,
the wall surface exposed to the room is covered by fabric,thadront speakersre concealed
behindthat fabric andnot behind the screenThe tradeoff here is that the center channel speaker
will have to be located either above or below the scredfhile this will shift the image location of
the centerchanne] all of the other benefits of a baffleall remain Forthese installations, we
recommend thatwhere possiblethe left and right screen speakers be placed at the same height
as the center channgpreferablyabove the screen or displayhis configuration will produce the
best imaging.

Any time the spekers will be mounted behind a screenlwehindfabric used to conceal the
speakersthe grillesshould be removedrom the speakers.

Qrround Speakers

Following the Identical Voice concept and cinema practices, Pastetound speakersra direct
radiatars. We do not offer or recommend usirdipoles or otherspeakerconfigurationsas these
violate the tlentical Voice philosophy and do not membhema and musimdustry
recommendations foplayback of discretenultichannelfilm and musicsources which sgcify use
of direct radiator speakers.

The ideabystemconfigurationwould useidentical speakers for all channelsowever,as this is
often not practical Procell&® @entical\Voice concept means thanycombination ofProcella
loudspeakes ¢ P815,P610, P8or P6can be used to producexcellent resultsFor example, P8s
perform superbly as surrounds when P815$°610sare used for screen channels, and P6s are
similarly excellent as surrounds wil610 orP8 screen channel speakers.
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System Design

See theRecommende&peaker Positioninfor Filmsedion on page b for more details regarding
room location of surround speakerBypically, theyshould be mounted at a heiglbout two feet
F62@S GKS f.Wheh SefeSanEmOltipksiSe: si@und speakers, eachosid be

mounted at the samelistance from the floo(not ceiling)so that they are at the same relative
height for each listenelAlways take care to place the speakers so there is sufficient clearance in
walkways to avoid the risk of head injury in a dar&d room.

When there are multiple rows of seats, the ideal setup is to have a set of side surrounds for each
row, with each speaker an angleslightly greatethan 90 degreeselativeto the row. If this is not
possible, then the side surrounds shoblel positioned symmetrically along the side wall to cover
the depth of the seating area as measured from the center of the front row to the center of the
back row with each speaker pointed tihe ear height ofalistener in the most distant seat in the

row just behind the speaker
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6. Baffle Wall Design and Construction

For optimal performance with an acoustically transparent screen, the screen channels and
subwoofer(s) should be mounted in a baffle wall. This is the recommended practice followed by
commerial cinemas and professional screening rooms, and it provides the best combination of
imaging, speaker efficiency, and impactful cinema sound. Baffle wall installation eliminates
frequency response dips caused by reflections off the wall behind the speakgnificantly

increases the maximum output capability of the speakers and subwoofers, and creates an acoustic
image the size of the screen, not the speakers. It also significantly improves tracking of sonic
images and screen images, avoiding the jueipsound from channdb channel often heard in

home cinemasystems. Further, the baffle wall eliminates diffraction from speaker cabinet edges,
and reduces or eliminates sound reflected back through the screen and from the back wall behind
the screen.

The method described here is generally considered a standard for baffle wall construction.
However, we recognize that there are alternate methods practiced by some designers that also
produce excellent results. Our intent is to provide a general guide taconemonlyused design.

The baffle wall should be constructed on a frame of 2x4s, with a solid sheet material (preferably
MDF) screwed to the frame, with at least two layers of gypsum board (sheetrock) on top. It should
span from wall to wall and floor teeding. Make certain that it is very rigid. The total thickness
daK2dzZ R 6S d tSrrad mopés FyR GKS &adz2NFIFOS I e&Ss
absorbent and completely black, with additional thickness of - 1.p ¢ ®sure 8 acousticly

treat the space behind the baffle wall to eliminate resonances.

A1l ERG Y /ll/ G

Hrok

,_
i

Sample Baffle Wall with P815s and P18s
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Three materials suitable for acoustic treatment of the baffle wall surface are:

USAOwens Corning SelectSound Black Acoustic Board
www.owenscorning.com/around/sound/commercial_acoustics/bladouboard.asp

USAcCertainTeed ToughGard Rigid Liner Board (formerly sold as AcoustaBoard)
www.certainteed.com/insulation

Europe: SainGobainEcophon Wall Panel A
http://www.ecophon.com/en/ProduciWeb/WallPanel/\WalPaneiA/

Foreach screen speaker, a cutout must be made appropriate for the dimensions of the speaker.

The baffle wall cutout dimensions for each Procella madeal be found on the individual tech

sheets located in Appendix A of this documétdr height, the speakeshould be located so that

their acoustic centers (the line at the lower edge of the waveguide and the top of the grille) are at
5/8 of the distance from the bottom of the screen to the top. Avoid locating the right and left
speakers too close to the siadealls. Make sure you have the correct locatigqs 2 dz 62y Qi 0 S
to move the speakers once they are installed!

There should also be a cutout for mounting the subwoofer(s), which should be located in the baffle
wall and resting on the floor to take aantage of room loading. Do not locate the subwoofer in the
center of the baffle wall. It should be offset to one side or the otlfemo subwoofers are used,

they should be an asymmetrical distance from the center of the baffle wall and from the right an
left room walls.

Support for the screen speakers must be provided by platforms mounted to the baffle wall frame.
These platforms, or shelves, must be absolutely horizontal, have sufficient strength to support the
weight of the speakers and have enouglidity to be completely free from vibration and rattles.

All screen mounts also need to be secure and rattle and vibrditemn Do not create an enclosure
around the speakeg only a shelf for it to rest on. Use the provided Procella insulation feetdoh e
speaker, which go between the speaker and the platform/shelf. The subwoofer(s) should also be
mounted on Procella insulating feet.

When the left and right speakers are placed on their platforms, they should beitogdyhtly

towards the center line fothe room, with a greater angle for small rooms and a lesser angle for

large rooms. Make sure you remove the grilles any time that speakers are located behind a screen,
and in any case where they will be located behind a fabric wall surface used tattnee

speakers. We also strongly suggest that the speakers be secured to the back wall of the room with
heavygauge wire or the equivalent.

Make certain that the wall opening around the speakers is sealed and resilient, meaning that once
the speakers are their final location, the gaps between the speakers and the cutout in the baffle
wall should be gasketed with sound absorbing material such as insulation or dense foam.
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System Design

Take care to see that the subwoofer does not cause any rattles by being in cefitatte baffle
wall, the frame supporting the fabric on the face of the wall, the screen, or any other object.
Procella subwoofers generate a lot of energy, so be sure to test for this once everything is in place.

You must allow for air circulation and@ess to the amplifier/control panels when using the P815

and for each subwoofer model. The amplifier panels for all models are located on the left side of
the cabinets when viewed from the front. The P815, P18 and P15 also have ventilation holes on the
left side of the cabinet, both above and below the amplifier panel. In addition, the P815 and P18
have aguiet temperature-controlled cooling fan that will activate as needed.

Alternative Baffle Wall

When it is not possible or practical to construct a baffle wall,a less complicated option that
providesmanyof the benefitsof a baffle walcan be achieved by flushmounting the speakers on

the existing frait wall of the room and treating that wall with the acoustic treatment materials
described above.fle material should be at least 2 inches and preferably 4 inches deep, and should
coverthe entire wall with the exception of the speakieont bafflesand the screen. The wall can

be covered with acoustically transparent fabigcconceal the absorbing mattial and the speakers.
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Speaker Installation

7. P6Installation Guidelines

TheP6 desigrmprovides users witliwo mounting
options¢ in wallandon wall We do not recommend
mounting the speakers on stands away from walls
because they are voiced for wall placemefrr

screan channel usgthe idealinstallationcondition is
mountingin a baffle wall but the speakercan also be
flush mounted on a wall golacedagainst a walibn
speaker tands The P6 should always be installed sc
that the tweeter and woofer are vertically iented,
with one above the otheas shown in the photo at
right. When the speaker is not flush mounted on a
wall, the front left and right speakers should be toed in towards the center of the rooraptimal
imaging.

Forthe bestsound quality, the vertict | y3f S 0SG6SSy GKS f20F0A2Yy
ears should be kept t80° or lesswvhen the speaker is above anfld& less when the speaker is
belowear level If necessary or desired, the speakers mayrtminted so that they tiliverticaly.

Typically, the speakers should be aimed directlgraglightly abovehe prime seating locatiarin

large rooms or rooms with a large listening area, the standard is to aim the speskieallyat a

point 2/3 the depth of the seating area

Baffle Walll

Mounting the P@n a baffle walenablesthe speaker tgroduce an additional 6 dB oltput at low
frequenciesWhen the speakers are mounted in a baffle wall, behind an acoustically transparent
screen, they should be placsd that their acousticatenter isat 5/8 of the screen height as
measured from the bottom of the screemhe acoustical centasf the P6is the lower edge of the
waveguide

When installing the P6s in a baffle wakk sure to use the insulation fe€fhe left and right
speakershould be toeein towards the center of the roonAlways remove the grilles when the
speakers will be used behind a screBee theBaffle Wallsectionon pagel9 for detailed
instructions andnore information.

Flush Mounting on a Wall

When used with a sml projectionscreenor flat panel displaythe P6 can be placed above or below
the screen Our recommendation is that menever possiblehe speakers should belaced above

the screenWhile the center channel can be placed at a different height tharritjie and left
speakersthe best sonic imaging occurs whalhthree speakerare at the same heightAny time

the front speakers are not mounted at the same height, Heeghtdifferenceamong the speakers
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Speaker Installation

shouldbe kept to a minimumAvoid mounting thespeaker so thaits wooferis an equal distance
from the ceiling and side wall.

Speaker Stands

If it is necessary to mount the P6 on starsdgay from awall, you will need to check the frequency
response of the speakers at the listening position and appyynecessary equalization to the low
end of the speakers. It will also be useful to set the subwoofer crossover to a higher frequency of
90 or 100 Hz.

On stands, thé>6 should be positioned about3to 3.3 feet or 0.8 to 1.0 meters from the back

wall. Theyshould typically be set up so thtteir tweeters are at ear heighiVhen thisis not

possible because the stand for the left and right speakers would place the center channel in front
of the screentry to keep the differences in height between thenter and left/right speakers to a
minimum If the stands allow for vertical adjustment, be sure the tweeters are aimed at the

f AaldSy. SanasithSichNdjustabilitythat are relatively short in heighwould help minimiz

the height difference bet@en the center and left/right speakers

During installation, chedhke distances from the speaker to the flooo, the side walls ando the
back wall Each of these distances shoulddifferent, preferably by a foot or morép minimize
sharpdipsints & LIS 1 S Na3 deard& the IBtghingposition that acaused byalf-wave
cancellation from early reflections.

P6 as a Surround Speaker

The P6 can be used as a surround speaker when the P815 or P8 are used as screen chanhels, and
coursecanbe used with P6 screen channels &osystem withidentical speakers for all channels

When used as surrounds, the P6 should be mounted flush to the witil the tweeter above the

woofer. The provided bracket is ideal for flush mountifgr details on sing this bracket, see ¢h

Wall Mountingsection on paga8.

For details on surround speaker location, see the discussions alotethat the P6 is designed to
produce good response at vertical anglesto30° below the tweeter.When the speakers are
mounted close to the ceiling, the area above the speaker should be acallgtreated

P6Qrossover to Subwoofer

The P6 is not a futinge speaker, stne low frequencies for each channesing a P6 shdd be
redirected to the subwooferor the crossoveto the subwoofer, al80 Hz higkpass filterwith a 12
dB/octaveLinkwitzRileycharacteristids ideal This is the same filter called for in THX
specifications, so when using a THX processor or receiver, siteherossoverto the THX
position. With nonnTHX components, set the crossover MA L and if you are able to select the
frequency, choose 80 HRigher crossover frequeres can also be used if needed.
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BreakIn Period

The P6 will benefit froma breakin period before its first use. Right oat the box, it will not

perform to its full potential until it has been operated for a period of time. Tonal balance, clarity,
sensitivity and output will all improve after several hours of playing program material or pink noise
test signals. If possibléhe break in should be for a continuous period at SPL in excess of 75 dB.

Recommended minimum break time: 5 hours for the P6.

More details on the P6 can be seen in App&miliat the end of this document.
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8. P8Installation Guidelines

The P8 is dggned forbaffle wall mounting andlush
mountingon a wall It is not designed for use on speaker
standsor away from wallsFor screen channel use, a baffle
wall is the preferred methodf mounting The P8 should
always be installed so that the tweetand woofer are
vertically oriented, with one above the othéhen the
speaker is not flush mounted on a wall, the front left and rigl
speakers should be toed in towards the center of the room f
optimal imaging.

For the best sound quality, the vertidaly 3t S 6 S06SSy (KS t20FiA2y 27
ears should be kept tB0° or lessvhen the speaker is above anéldr less when the speaker is

belowear level If necessary or desired, the speakers may be mounted so that they tilt vertically
Typically, the speakers should be aimed directlgratlightly abovehe prime seating locatiarin

large rooms or rooms with a large listening area, the standard is to aim the speaker vertically at a
point 2/3 the depth of the seating area

Baffle Wal

Mounting theP8in a baffle wall enables the speaker to prodaeadditional 6 dB of output at low
frequenciesWhen the speakers are mounted in a baffle wall, behind an acoustically transparent
screen, they should be placed so that their acousticatareis at 5/8 of the screen height as
measured from the bottom of the screemhe acoustical center is the lower edge of the waveguide

When installing the 8 in a baffle wall, be sure to use the insulation feetd always remove the
grilles when the spakers will be used behind a scredime left and right speakers should also be
toed-in toward the center of the roonmSee theBaffle Wallsectionon page 9 for detailed
instructions and more information.

Hush Mounting on a Wall

When used with a solid pjection screen or flat panel display, the P8 can be placed above or below
the screen Our recommendation is that whenever possible, the preferred position is to place
speakers above the screen

While the center channel can be placed at a different heilgan the right and left speakerthe

best sonic imaging occurs whatl three speakerare at the same heightAny time the front

speakers are not mounted at the same height, the height difference among the speakers should be
kept to a minimumAvoid maunting the speaker so that its woofer is an equal distance from the
ceiling and side wall.
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P8 as a Surround Speaker

The P8 can be used as a surround speaker with the 881 %61Gcreen channel speakgras well

as with P8 screen channelshich wouldproduae a system with identical speakers for all channels
When used aasurround, the P8 should be mounted flush to the wall, with the tweeter above the
woofer. The provided bracket is ideal for flush mountifgr details on using this bracket, see th
Wall Mountingsection on page &

For details on surround speaker location, see the discussions alotethat the Bis designed to
produce good response at vertical anglesto30° below the tweeter.When the speakers are
mounted close to the ceilinghe area above the speaker should be acoustically treated.

P8 @ossover to Subwoofer

The Bis not a fullrange speaker, so the low frequencies for each channel usi@ghdeld be
redirected to the subwooferor the crossover to the subwoofer, 808 Hz Iigh-pass filterwith a 12
dB/octave LinkwitRiley characteristic is idedlhis is the same filter called for in THX
specifications, so when using a THX processor or receiver, set the filter/crossover to the THX
position. With nonTHX components, set tlossover to BIALL and if you are able to select the
frequency, choose 80 HAigher crossover frequencies can also be used if needed.

Breakln Period

The P8 will benefit froma breakin period before its first use. Right out of the box, it will not

perform to its full potential until it has been operated for a period of time. Tonal balance, clarity,
sensitivity and output will all improve after several hours of playing program material or pink noise
test signals. If possible, the break in should be foomtinuous period at SPL in excess of 75 dB.

Recommended minimum break time: 15 hours for the B.

THX Approval

The P8 iFHX Approwd for integration into professional facilities, including THX Approved
ScreenindRooms and pm3ddms ProfessionaMultichannelMixingand Monitoring). This enables
its use in THX Certified Screening Rooms for residential applications as well.

More details on the P8 can be seen in Appendix A at the end of this document.
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9. P6L0 Installation Guidelines

The P@0is a vey high performance, high output loudspeaker that will produce reference quality
audio in the finest home cinemas. It will typically be used in a baffle wall, behind an acoustically
transparent screen. It can also be used asa-ftanding speaker, eithdor home cinema
applications, or for highesolution multichannel or two channel playback.

The P610 uses a P6 mid/high frequency module and a P10Si low
frequency module. The P6 is a standard Procella P6, securely
mounted to the top of the P10Si by a mourg bracket,. The
bracket allows horizontal rotation of the P6 for taepurposes,

up to about 20 degrees.

Each cabinet has a separate set of binding post inputs for
biamplification.TheP610 requires two sets of speaker cables to
be run from the power aplifier to the loudspeakeDSP is
required for the low frequency/midrange crossover (the
midrange/high frequency crossover is passive and built into the
upper cabinel. The Procella BA400 fourchannel amplifier

with DSP (availability TBA) has the nseeg DSP crossover
settings and is the specified amplifier for the P610.

In any installation, always use the provided vibration isolation
mounting feet under the cabinet.

Baffle Wall

Mounting the P610 in a baffle wall enables the speaker to produce st fsaadditional 4 dB of

output at low frequencies. When the speakers are mounted in a baffle wall, behind an acoustically
transparent screen, they should be placed so that their acoustical center is at 5/8 of the screen
height as measured from the bottoof the screen. The acoustical center is the lower edge of the
waveguide on the P6 cabinet (mid/high frequency module).

When installing the P610 in a baffle wall, be sure to use the insulation feet, and always remove the
grilles when the speakers will bsed behind a screen. TS top cabinet of théeft and right

speakers should be toeid towards the center of the roomand the bracket allows for rotation of

the cabinet See theBaffle Wallsection on pagd9 for detailed instructions and more informian.

P610FulFRange Operation an@rossover toSubwoofer

The P60 meets cinema standards as a ftdhge speaker, with low frequency extension to 45 Hz or
below, depending on the installatioBecause of this extension below the commonly used 80 H
crosswer point the speaker is best operated with the processor satise the BLERANGEOr
LARGEpeaker settingor each channel using the P®, with the Subwoofer set to YBSON. If

possible, set the processor so that the kpass for the subwoofer is bl 50 Hz.
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We do not recommend using an 80 Hz crossovgtAS_speaker settingpr below 80 Havith the
P610 The crossover imost processor/receivers (and all THX componewti)not operate
correctly, and the mismatch will be audible.

In addition to natching the reference configuration of dubbing stages, Wilthrangespeakers, the

low frequencies between 40 and 80 Hz radiate from three locations, which improves the soundfield
and uniformity of frequency response throughout the room. Distortionss &wer in that range

with more drivers operatingYou will hear a more coherent and impactful sound from the screen
channels.

BreaklIn Period

The P610 will benefit frona breakin period before its first use. Right out of the box, it will not
perform to its full potential until it has been operated for a period of time. Tonal balance, clarity,
sensitivity and output will all improve after several hours of playing program material or pink noise
test signals. If possible, the break in should be for ainaous period at SPL in excess of 75 dB.

Recommended minimum break time: 5 hours for the P610.

More details on the P610 can be seen in Appendix A at the end of this document.
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10. P815Installation Guidelines

The P815 is a very high performancghhoutput loudspeaker that will produce reference quality
audio in the finest home cinemal$ will typically be used in a baffle wall, behind an acoustically
transparent screenlt can also be used as a floor standing speaker, either for home cinema
applications, or for higlresolution multichannel or
two channel playback.

The P815 uses a R8d/high frequency modulanda
LF8130ow frequency moduleThe P8 is a standard
Procella P8, securely mounted to the top of the LF815
by a mounting bracketand conneted with an
umbilical cableThere are twanountingbrackets
options The vast majority of cases will use the 7°
Bracket, which supports the P8 so that its front baffle
is perpendicular to the flooMWhere the high
frequency radiator needs to be angledwlo to

properly aim at the listening area (very large rooms),
the 0° Bracket supports the P8 so that it angles
downward at a 7° angle (the natural angle of the
cahnet). If you do not have the necessary bracket,
contact Procella Audio or your distributor.

Both bracket versions allow horizontal rotation of the
P8 for toein, up to about 20 degrees.

Other Considerations

In installation, &ike care to insure that there is sufficient space for airflow around the amplifier
amplifier is locatedn the left sia of the LF815 low frequency module cabirfgbots on the top
and the bottom of the left side of the LF815 cabinet provide the ventilation, and therguget
coolingfan located behind the slot filled with foartt is normal for the amplifier to be radr warm
to the touch and for the fan to operate. It is set to start afGGnd will switch off and on as
needed. There is a warning LED that will blink if the amplifier react€s 80

Yes, the slots can be used as hand grips to makedhmets easier tonove! Just be careful when
usingthe slot with foaminiE &2 GKI 0 @&2dz R2y Qi RA&af2R3AS GKS

In any installation, always use the provided vibration isolation mounting feet under the cabinet
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