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1 Introduction

Thank you for purchasing a Funktion Qferosystem. All Funktion One loudspeaker systems are designed and built in England. Our design philosophy is to
achieve outstanding sonic accuracy and efficiency through innovative acoustical design. This approach provides imméudrabyeamneht reminiscenof the
finest musical instruments.

Reading this user guide will help you to achieve the best performajest as Funktion One intended.

2 Receiving, unpacking & handling

Check the system components and quantitgsinst your order to make sure yoshipment iscomplete and in good condition before signing for the delivery.

2.1 Verocomponent descriptions and identification

Vero main arraycomponents
There are threaypes ofVeroarray loudspeakerthat, together, form a comprehensive vertical array
A TheVeroV60loudspeakeis amid/high system thatprovidesvery narrowverticalcoverageand 60° horizontal
coverage
A TheVeroV90loudspeakeis amid/high system that providesarrow verticalcoverageand 90° horizontal
coverage
A TheVeroV315loudspeakeis amid-basssystem that forms part of a Vewmrray

Note that each V60, V90 and V315 loudspeaker includes an integral Lambda® rigging system.

Vero groundstack bassomponents
V60NV90Q'V315systems may be augmented by:

A TheV221R dzI f groundstack bass systemith V132low bass extension
2 NX
A TheV124single 24 groundstackbass system
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Vero stackabletransport dolly (Ses Section 7.5or dollymountedground or stageving Verostacking andSection 9.3or truck packiry)

V-Dolly ¢ The 4cabinet V60/ V90/ V315 doly A (1 K KA I K LIS NJF ahd\idrklify phoSision &
Optional protective side and erfljunnersare available; see illustration to righE

> >

(seeSection 7.5or details)
4-cabinet paddedolly Coves are available Thesdeature index dial windows, handle flaps and a
squaring licto allow additional items to be transported on top

>\

Vero amplifier rack
TheV-RACK9@mplifier rack includes:

A 3-phaseEuropean A@ains panelproviding3 x230v phasdo-neutral supplies; one per amplifier
Optional USA AC mains panel pdivg three 208v phast-phase supplieg one per amplifier

A Up to 3 xLab.grupperPLM+ seried-channelpower amplifiers type PLM20K44

A Local(managed, nosblocking, gigabitICISC@G30@20 Ethernetswitchfor Dantenetworking

EachLab.grupperPLM+ SerieBLM20K44ower amplifier drives up to
A 4xV60(0W90) +2xV318op+middo  &a ae&adisSyvya 2NX
A 6 x V221 bass cabin&t2.67ohms per channgbr 8 x V221 bass cabing®ohms per channgl
*Assumes two lots of 3 x parallel V221s dmnire2-channel (separatelriver) mode

V60/ V90/ V315 loudspeaker cables

VCB8EX25M25m 8core extension cable

VC8EX10M10m 8core extension cable

VC8BB02M 2m Bass breakut cable

VC8LK1.5M1.5m link cable

VC8LKO02M2m link cable

VC8LNO1M, 500mm NL8to-quarter-turn mil. spec. convertecable

V-FLYTRUNKigging trunk¢ containing:

Lambda®lying system

VBARMAIN ¢ Main Vero2-part loudspeaker system FlyGset (for up to 24 enclosures)
OptionalVBARS- Simple Vero loudspéar system FlyGridet (for up to 6 oudfill enclosures)
OptionalOutriggers(for levelling the 4£abinet dolly duringigging operation®r for tilting Vero stacks
V-YS1- Vero loudspeaker systenear pull-up system

(Including 2 x Swing clips, plus spreader bar used when flying more than twelve Vero)

A 1-tonne, 3metre lever hoist

D D B D D

> D >

Www.vero-system.com 6

Outriggersare availablefor tilting dollymountedVerostacks or for levelling during rigging operations

F(QQF -

Runners
all round

1707mm
(with runners)

A
762.5mm
\i}ith runners)

4-cabinet \tdolly showing overall dimensions
(1677mm (w) x 732.5mm (d) without runners)

S
A
y

637mm ., "J
(incl. lid \\

L
& wheels)

FlyTrunk with Lambda® FlyGigistem
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2.2 Unpacking and inspecting
All Funktion One products are testeddiinspected thoroughly before being despatched.
A Inspect your shipmerfor any signs ofbuse or transit damage as soon as you receive it
A If your shipment is incomplete or any of its contents frend to be damaged
91 Inform the shipping company
1 Informyour dealer

We suggest that you keep some of the origipatkagindgn case you have to returnumit for repair or replacement.

Funktion One Research Limited and its distributors cannot be held liable for product damaged through the useppraeal packagingshippingor handling
methods.

2.3 Standard24-box Verotouring system componentsupplied
Note thatProjectionsoftware will generatex iY listst. Click througtDocs > Truck Lish seea full list of componentsequired for any other system configuration.
8 each V60, V90, V315 Vero System Enclosure

16 V221 Vero System Bass Enclosure (or optional 4 x V132 + 12 x V221 Bass system)

4 VCBEX25M Vero Cable 25m extension

4 VCBEX10M Vero Cable 10m extension

4 VC8BB02M Vero Cable Mid-bass breakout

8 VC8LK1.5M Vero Cable Short Link

4 VC8LKO2M Vero Cable Long Link

4 VC8NLO1M Vero Cable NL8 to System Connector

6 V-DOLLY Vero Transportation Dolly

2 V-RACK9U Vero Amp Rack

2 Mains Distro Vero Amp Rack Distro

6 PLM20K44 Lab.guppen Amplifier PLM+

2 V-FLYTRUNK1 Vero FlyGridrunk

2 VBARMAIN Vero FlyGrid

2 V-YS1 Tilt Strap Assembly

2 Lever Hoist 1-Tonne 3-metre leverhoist for Tilt Strap
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2.4 Handling

Please handle yourerosystem safely to avoid injury.

A Palletised, wrapped and strapped shipments should only be moved usinglftftrick driven by a qualified forklitruck driver
A Verosystans are supplied with dollignaking them very easy to move around

We recommend providing staff with suitable manual handling training before they manoeMeamaystem. Helpful hintare available free of chargeom the
UK Health and Safety Executivigee(www.hse.gov.uk/pubns/indg143.pdf

If yourVerosystem igdestined for arinstallation,keep itprotected by itpackaging until the installation site is cleaecure and ready to accept it.

3 Introduction & features

3.1 Vero®V60, VI0V315 V221, V124and V132systems

VeroV60, V90and V313oudspeakersystens

The Verdargeformat touring loudspeaker system is in a class of its own. Its combination of unparalleled sémimpace and intelligent desigmrovideseasily
deployed audio of the highestandard for arenas, concerts or festivals of any size.

¢CKS +#SNB aeadsSy Klra |ttt GKS taxléval praductiond withinsdehataiidh dourd. SSedmytic ERergy SUmMiafiGRES) e Q &
enables natural tailoring dhe coverage patten and sound pressure levels to keep sound focused on the audience and minimise off site environmental impact.
+SNR Q& STT2NIf Sancitenalnimndebe InedRor inkénveNidniiadd costlyelay positionsvhere propagation conditions allow.

I+

S N{a@rted Lambd&®rigging system offers rapid installation and features the unusual and useful capability of enclosure angle adjustmentdnder |

Vero is a complete system package with amplification, cabling, rigging, transportation dolliegmadkeks- all optimised for practical and efficient touring.
+ SNE Q4 -ldading electicaddustic efficiency givesmorehebd 2 Y F2NJ £ S&da LI26SNI O2yadzYLIWiARYR CHE | acaySwg

dzy Alj dz§ a2dzi 2F GKS oigdehevedvithaninifalfkeyuerityScorteltidi@ riadiain [Bearity and headroonVero gives artists, engineers
and concert goers the unprecedented dynamic range, fidelity and satisfatibyndeserve.
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Vero V60mid/high features

Electroacoustic

A AdvancedAndrewsNewshamtuning

200Hz¢ 18kHz frequency response

cnx K2NAT2yGrt O20S8SN) 3S

Upto& @S NIi A O betweed %60$@ conhtigudids Soverage

> > >

>\

Funktion One designed drivers with Neodymium magnets
T H E Hpn2I manb mMcK YAR RNAR@ZSNAE
T o E 7Tp2I mMo®né oHK I C RNAGSNA
2 x 8-pin ¥#turn Mil-specSyntaxconnectorsin parallel
(A-D link through, 2 parallel mids orE+/F, 3 x parallelHFson G+/H)

>\

Enclosuret fittings

A 15mmthick birch ply enadsure

High durability Polyurea coating

Integral Lambda@&rigging systemwith colourcoded Index dialblue)
Inter-cabinet locating cones for easy rigging

Generous flip handles

> > > > >

Prediction software
A Projectionsystem design and rigging software

Vero V90mid/high features

Electroacoustic

A AdvancedAndrewsNewshantuning
A 200Hz 18kHz frequency response
A donx K2NART 2y dlFf O2@SNI 3S
A1 L) 2 mMH®px QlMeeh OdDr cantigfiosicovergfa f S
A Funktion One designed drivers with Neodymium magnets
f 2xHpn23 mnb McK YAR RNAXGZSNAE
f H E Tp23X Modné oHK I C RNIODSNE
A 2 x8-pin¥turn Mil-specSyntaxconnectorsin parallel.
(A-D link through, 2 x parallel mids &t/F, 2 x parallelHFson G+/H)
Www.vero-system.com 9

(largemechanicabngles are availablshould deliberate mid and HF coverage gaps be require

+ S NP IQ ¥ Aconém@ricabinetstyling

+cnxK2MNRA T 2y G+t RAALISNBEAZY Oa
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EnclosureX fittings

A 15mmthick birch ply enclosure

High durability Polyurea coating

Integral Lambd@&rigging systenwith colourcoded Index dial
Inter-cabinet locating cones for easgging

Generous flip handles

> > > > >

Prediction software
A Projectionsystem design and rigging software

Vero V315 miebassfeatures

Electroacoustic

A Advanced Andrewblewsham tuning
A 50Hzc 250Hz frequency response
A tnx K2NART2ydltf O02@0SNYX3S G wnnil
A Up top xertical splay anglbetween V315 anddjacentenclosure
A Funktion One designed drivers with Neodymium magnets
A o E nnn23 mMphb yK 246 YARK 0l aa
A Single N4, 3 x paralledriverson 1+/1-
Enclosuret fittings
A 15mmthick birch ply enclosure
A Highdurability Polyurea coating
A Integral Lambd@rigging systenwith colourcoded Index dialred) V315 Midbass
A Inter-cabinet locating cones for easy rigging
A Generous flip handles

Prediction software
A Projectionsystem design and rigging software
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VeroV221, V124and V132 bass systesn

+SNRP +HHM Rdzrf umMé ol &aa aeadsSy

LYy GKS mpynQa ¢2ye& ! yRNBga o6S3Ily LAZ2YSSNA
loudspeaker ever madé€ontinuous development has resulted in thigh-intensity V221bass
systemwhich benefits frontwo of theseincredibly robust Funktion Orgesignedd mdriverswith
c ¢ @ 2lafar aximdm power handling and efficiency.

Advanced AndrewBlewsham tuning

40Hz250Hz Frequency response

Funktion One designed drivers with Neodymium magnets

H E HMé RNIBCENBNIvicecdib((4K whenconnectedn paralle)
107dB- 1W at 1min halfspace

2 X NE4 (pintto-pin), onedriveron 1+/1-, the other on 2+/2-

18mmthick birch ply enclosure

High durability Polyurea coating

Integralpockethandles

Feet that locate into recesses when stackea prevent slidingor swivelling
Rear wheels that nest inside flare of adjacent enclosorefficient truck packing
Optional throat grilles

oI D 3> I I D D D B D D

+SNR +*muHn AAYy®EES wné ol aa aeadas

Built to the same higpower and efficiencgtandardsandwith the same practicdeatures as the V221, the Verc
+MHN & A gud foRe cebhags systermayalsobe used with Vero V60/V90/V315 systern$ie V124
providesextended and defined low frequency bass performaimcan efficient 992mm (w) x 702mm (h) x
1186mm (d) package.

Advanced AndrewBlewsham tuning

35Hz160Hz Frequency response

Funktion One designed driver wiBEAoptimisedNeodymium magnets

{ Ay 3f S Hn & x DA 8ublBoice doilg &K when connectedin paralle)
107dB- 1W at 1m in halspace

2 x NE4 (pinto-pin), onevoicecoil on 1+/1-, the other on 2+/2-

oI D B B

SNER + Mo HlovkDasssgdteh o H €
SNEB + Mo H24HzX0AZAIv-Bassosystems may be uskdextend a Vero systems low frequency response down to 2diHhe ultimate in low frequency
performance high-power contemporary musiapplications andépecial effectsSeeSection6.8 for further details.

+ 1+
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4 Connector pirouts and cables

4.1 Vero connector pirouts

VC8LNO1Mm NL8(rack end}o Syntaxconverter cableéhen (i 2 X
10m/25mVC8EX10KR5M Syntax maleo female(cabinetend) extensioncable

VC8LNO1M NL8 tiemale Syntax|] VC8EX10M ovC8EX5M maleto female
system linkcable main extensioncable V60/90 @binet wiring Function
NL8 Syntax SPK socket Syntax SPK pin| Syntax SPK socket] Syntax SPK malqd Driver 8-pin Syntax SPK male cable connector
1+ A A A A + Through-to V315 #1 (vi&¥ C8BB02M (e.g. extension cable - rack end)
1- B B B B i mid-bass brealout cable- see belovy
2+ Cc C C C + Through-to V315 #2 (vi&/C8BB02M
9- D D D D j mid-bass breatout cable- see belovy
3+ E E E E + 2 x Mid per cab (up to 4 x V60/V90 via
3- = = [= E j VCB8LK1.5M/02MByntax maldemale links)
4+ G G G G + 2 (V90)or 3 (V60X HFper cab (up to 4 x V60/V90 vi
H H H H VCB8LK1.5M/02MByntax maldemale links)
4 - -

VC8BB02M, 2m Syntax maléo 2 x NL4nid-bassbreakout cablefor up to 2 XV315mid-bass per block of 4 x V60/90

VVC8BB02Msyntax SPK male @ x NL4reakout 2 xV315cabinet wiring Function
SyntaxSPK connectqguin A NL4#1 1+ | NL4#1 1+ | 3xV315#Idrivers+ | V315 #1
SyntaxSPK connectqwinB | NL4a#1  1- | NL4#1  1- | 3 xV315 #Idrivers-
SyntaxSPK connectgrin C NL4#2 1+ | NL4#2 1+ | 3xV315#2drivers | V315 #2
SyntaxSPK connect@inD | NL4#2 1- | NL4#2  1- | 3x V315 #2 drivers

Speakon NL4 cable connector

Standard N8(rack end}o 2 x NL4V221 endpass brealout cable for Gor 8x V221 bas$6 shown in table

StandardNL8 to 2 x NL4 breakoy 3 x V221 cabinet wiringparalleled via NL4 link cables Function
NL81 + NL4 #1 1+ | V221 #L, 2 & BiL4socketl + | V221 #1, 2 & @river 1+
NL81 - NL4#1  1- V221 #1, 2 & BlLdsocketl - | V221 #1, 2 & 3 driverd | V221 #1,2 &3
NL82 + NLA#1 2+ | V221#1, 2 & BlLdsocke2+ | V221 #1, 2 & 3 drivar+ | (Paralieled)
NL82 - NL4#1  2- V221 #1, 2 & BlL4socket2 - | V221 #1, 2 & 3 drive -
NL83 + NL4#2 1+ | V221 #4,5 & GlL4socketl+ | V221 #4, 5 & 6 driver4
NL83 - NL4#2 1- | v221#4,5& 6lldsocketl- | V221 #4, 5 & 6 driverd | V221#4,5&4
NL84 + NLA#2 2+ | V221 #4 5 & BlLAsocke2 + | V221 #4,5& 6 drivar+ | (Paralleled)
NL84 - NL4 #2  2- V221 #4, 5 & 6lL4socket2 - | V221 #4, 5 & 6 drive? - Speakon NL8 cable connector
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4.2 Recommended cable specifications for permanent installations

Vero systems are usually supplied complete with all loudspeaker caldieg previous page for part numberslowever, whergpermanent installation requires
cabling to be routed through thieuilding structure via intermediatginction boxes and locakg8in Syntax SPK tails, the following cable recommendations may
prove useful.

A good example of installation speaker cable is:
A Install grade loudspeaker cable LSZH
(For installations in public buildings, clubs and cruise ships where Low Smoke Zero Halogen cables are specifiedsEresmogtilant withEC60092,
IEC60332.1, IEC60332.3C, IEC60754.1, IEC60754.2 and IEC60134.2)

Low loss cable runs
The following &ble gives the maximum cable lengths allowable to keep level losses below 0.6dB.

Copper core cross Nearest suitable 8-0nm load 4-ohmload 2-ohm load

sectional area mm AWG size metres(ft) metres(ft) metres(ft)
2.50 mnt 13awg 36m(118ft) 18m(59ft) 9m (29ft)
4.00 mnt 1lawg 60m(197ft) 30m(98ft) 15m (49ft)
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4.3 Loudspeaker polarity

Loudspeaker cones and diaphragms create sound by moving in and out to modulate air pressure and velocity. It is impg@iidoutspeakers in sound
system move in the same direction when driven in unison. In other words, they should all have the same polarity.

Same polarityd a Ay LIKIF & Sé 0

Loudspeakers with the same polarity will give:

Good bass extension

Good bass impact

D22R do0SEAaeBE SNRSE &
with a smooth central transition

Solid centrepanned vocal imaging

>\ >\ >\

G§SNB2 AY

>

*
STy

A\ —
NI \\
\
\_7_//

Left & Right are same polarity
| 3 A iMphase")

~ AL AN

Left and Right are same

polarity at listening position Good summaticn

Opposite polarityd & 2 dziT 2 F LIKIF &S€ 0
Loudspeakers with opposing polarities will give the following,
depending on which sectiofibass, lowmid, highmid orhigh)

is incorrectly set up:

A Poor bass extension

A Poor bass impact

A t22N ao0SG6SSy U K-fustBhard$eft §r S N& ¢
KINR NAIKG aRAalGlIyGéE STFSOI
Vague and unstable vocal image. Cemiasned vocals will
A2dzyR AYRAAGAYOG 2Ny G&KAYTFFS
will be evident.

A
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Vs
N

Left & Right are opposite
polarity ("out of phase™)

AYF3IAy3

iKS

X

Left and Right are opposite
polarity at listening position

Cancellation

GRAAL
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It is usually quiteeasy to ensure that your loudspeakers are wired to the same polarity if all your loudspeakers are being driven viasigwatigaiths and
equipment. Simply check that the same loudspeaker cable @aorirs are wired to the same + @ipins at the amplifier end and at the loudspeaker connector
end.

If you cannot be certain that yow signal paths are identiclou may be using a mix of old and new equipment or equipment from different manufactarers,
instance) check out the system using a polarity checker.

A good polarity checker, such as the Funktion One ASPC1, will allow you to check not only your-tougtifieaker combinations but also the entire signal path
including mixers and crossovesnnections.

Introducing the Funktion Onéudio Systems Polarity Check@SPC1)

Pulse generator
A XLR pulse generator output

FUNKTION-OMN

A LED pulse indicator POLARITY CHECKER
OM Pidan b
o Genarstor ¥30F
Detector
A Built in microphone
A LED polarity indicators FUNKTION-0
POLARITY CHECKER
i 11 | Datmrbar
General e

A Belt pouch included
A Batteries included
A Userlnstruction Card

The ASPC1 is a tvpart system comprising a pulse generator and a detector. The pulse generator allows you to inject a special test sigera emthehsignal
path whilst the detector microphone lets you check the resulting loudspepdiarity acoustically. See the ASPC1 user guide for more information.
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I Absolute polarity and live sound
al AyilFAyAy3a Foa2ftdziS LRtFINARGE G(KNRBJAAK | &2dzyR aéaid Sy endBimgyial yoyf thidropBoyids &

give a positivegoing output voltage for a positivgoing pressure, that there are no polarity reversals anywhere in the signal path and that your loudspeaker

systems provide a positive pressure in response to that pogiiieg sigal.

Many natural sound sources, especially percussion and vocals, produce asymmetrical waveforms. It makes sense to ensus#itieajang percussive impact

creates a positivgoing pressure for the audience to maintain thatialportant bodily inpact. Some recording engineers are also adamant that vocals overlzg
band more clearly if absolute polarity is maintained.

Common sense, then, suggests thag S QNB  dza Amgteheddgctophbidesiaid welocumented signal paths, why not maintaihsolute polarityg if only
for consistency?

ARW

ly the

5 Amplification and control

5.1 Electrical and fire safety

A Qualified andexperienced system technicians only

Funktion One Vero series loudspeakers are high power systems and should only be powered from professionally assemioklty, sédetytested amplifier
racks designed and installed by fully experienced system teicimsi.

The following information is intended to be used by fully qualified personnel only.
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Cabling

Use the Funktion One loudspeaker cables supplied with your Vero system wherever possible
Ensure that your cables are in good condition and free fdamage

Ensure that there & no loose conductor strands that cowddort out and create a fire hazard

Keep connectors away from flammable furnishings as connectors can get hot under fault conditions

)>\ )>\ )>\ )>\

If youneedto make up bespoke cables for an installati:

A Use the appropriate cable conductor gauge for the loudspeaker being dBesSection 42.

Use fire retardant or low emission cables where these have been specified by the contract or by local safety regulations
Ensure thatour cables are properly assembled and free from damage

Ensure that there @& no loose conductor strands that cowddort out and create a fire hazard

Again, lkeep connectors away from flarmable furnishingss connectors can get hot under fault conditions

> > > >

Amplification

Although your Vero system is supplied complete with fully assembled amplifier rack systems, the following points maglstithiveand should be adhered to:
A wSYSYOSNI GKIFG KSF@Afe Of ALILISR LINE JonNtbuy, SeSApperid@y/ | £ & OFy R2dzofS | LR GSNI |
A Keep amplifier racks properly ventilated and vasllay from flammable furnishings

5.2 Power amplifier considerations

PLM20K44 power output and limiter settings
The PLM20K44 power amplifiers and preset libraries supplied with your Vero system fully comply with the AES poweryatingsraf system driverg
assuminghey are used as suggested in the user guide.

AES power ratings
Modern loudspeaker drivers aspecified to an AES standard. This specifies theirtimg (typically 2 hourpandlimited AES power rating.

Peak power ratings

The AES banlimited test signal has a 6dB crest factdhis means thdbudspeaker driversan bespecified with a peakgwer ratingof 4 times their AES power
rating - assumingsuitablermslimiting is in place to protect the voiemils from overheating on sustained signals
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5.3 Funktion One amplifier rack
+SNRP Q& | YL AFASNI NI O Arigoud pfdak todlily Rnvifodmedt.i KS OKIF f £ Sy3aSa | yR
The amplifiers and power distribution unit are fully shock mounted within the rack.

It also features convenient retractable protective doors that store in the roof of the rack when not in u
Despite theextra shockmounting and the door stowage features, the Veagkhas a smallootprint and
may be flown where necessary.

PEee

Each rack includes:

A Atourd NI RS &dzaLJISYRSR mopé NI O] aeadasSy sgAlGK &

A A 3phase mains distribution panelconfigured to either 230v phase-neutral (typical in Europe)
or 208v phasdo-phase(typical in the USARs required

A A 1-U rack space for user allocatiiitted with blank panel)

A 3 x Lab.gruppen PLM20K44hannelpower amplifiers thaincludeDante néwork audio and Lake
control facilities

A TwoNL8to-female Syntax SPK system linkleab

1U network
switch space

Wheels park in
recess for
stable stacking

PLM20K44
four-channel
loudspeaker
management
amplifiers with
Dante signal &
control network

3-phase mains
distribution

~ Front & rear
auxiliary mains
outlets with
individual
mains breakers

Astandard 3 x PLM20K4&4nplifier rack will provide all the power and control to drive up to:

A 8 xV60/V90 mid/high loudspeakers

A 4 x V315 miebass loudspeakers
t £ dza X

A 6x V221 bass cabinét$2.67 ohms per channedr 8 x V221 bass cabin&ts(2 ohms per channgl
*Assumes two lots of 3 x parallel V221s dmniire2-channel (separatelriver) mode
** Assumes two lots @fx parallel V221s drivein 2-channel (separateriver) mode
(Sedillustrationlater)

3-phase indicators
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A singlePLM20K44amplifier willdrive a 6-boxarray of 4 /60 or V90 top cabinets plus 2 x V315 +habs cabinetsia asingled-pair Syntax SPK series cable.

Dante primary & secondary audio &
control networks on 2 x RJ45

4-channel amplifier ~ 4-channel XLR audio inputs Mains inlet | ‘|”- : Y

output on NL8 (4 x analogue or 2 x 2-ch AES) on PowerCon Veo ‘ gypr};a:-iﬁgnnel

i male-to-female
T link cable

(@]

Rear pull-up
Delta plate
also provides

! — - anchorage for
&-----l I ' ' i| cable strain
I\ (R 1A\ — relief

NL8-to-Syntax SPK male VC8NLO1M Syntax SPK male-to-female
Vero system link cable Vero extension cable
VCBEX10M (10m) or VCBEX25M (25m)

o

Syntax SPK
pairs A-B and
C-D routed to
individual V315s
via 2 x

t  single-channel
~ NL4 break-outs

PLM20K44-input/4 -output amplifier/control with system linkcableand extensioncable

The cablingshownleft) has been patched from the top (to follow the rigging sequence) but, as Ar
the V60/V90 connectors affally paralleled pirto-pin, any sequereis acceptable as long as the

I
1 .
V315s argatched at the end of the cabren. < Syntax SPK 8-pin 4-channel
o o pem———— male-to-female extension cable
We strongly recommendaablepickingto the rear pullup Delta plate for groundun cablingg as

shown on the left; or to the FlyGrid jib if cables are dropped in from a truss.

6-box (4 x V60/V90, 2 x V31%)yray patch.(Different scale)
Extension cable black, Link cables green, V315 breakout cable=red
Extension cabland Link cablepin-outs ¢ seeSection 4.%or full details

NL8 pairs 1to- 4 are throughconnectedio Syntax pairsA-B & CD (V315 midbass # & #2), EF(V60'V90 mids) GH (V60 V90 HFsjespectively.

Syntax SPK0-NL4 V315 brealout cable(shownred on right illustration)

VC8BB02M Syntax SPK male2te NLAreakout 2 x V315 cabinet wiring Function
SyntaxSPK connectquin A NL4 #1 1+ NL4#1 1+ 3 xV315 #ldrivers+ V315 #1
SyntaxSPK connectqsin B NL4#1 1- NL4#L 1- 3 xV315 #1drivers-

SyntaxSPK connectqsin C NL4 #2 1+ NL4#2 1+ 3 x V315 #2 drivers V315 #2
SyntaxSPK connectqin D NL4#2 1- NL4#2 1- 3 x V315 #2 drivers
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Each2 x PLM20K44 amplifisystemwill drive a complete 1Zboxarray of 4 /60 and 4 x V90 top cabinets
plus4 x V315 miebass cabinetsia two4-pair Syntax SPK series cables.

Syntax SPK
8-pin 4-channel
male-to-female
link cable

Syntax SPK
pairs A-B and
C-D routed to
individual V315s
via 2 x

(=) )
single-channel
NL4 break-outs
I -
Syntax SPK
8-pin 4-channel
1 1 | | 1 male-to-female
link cable
System link cables Extension cables to system
Rear pull-up
2 xPLM20K44-input/4 -output amplifier/control with system linkand extensioncables. Deita plate

Extension ablesto array shown lower right(Not to scale) also provides

anchorage for
| cable strain
| relief
The 12box patchcomprisegwo of the 6-box patcheshown on the previous page. !
;i - =, || SyntaxSPK
Again, thearraycabling(shownright) has been patched from the tofpo follow the rigging sequencét, P VIR, | pairsA-Band

C-D routed to
individual V315s
via 2 x

any sequence is acceptable as long as the Vat&gpatched at the end of eacht®x cablerun.

We strongly recommendaablepickingto the rear pullup Delta plate for groundaun cablingg as

L - i\ / single-channel
shown on the left; or to the FlyGrid jib if cables are dropped in from a truss. T - ~ NL4 break-outs
[N}
Each ébox cable patch follows the same sequencéef®re. The incoming-channelextensioncabkesG | le. 2 x Syntax SPK 8-pin 4-channel
are shown inblack, the 4ch link cables inreenand theV315breakout cableare shown imed. :::::::::-J) male-to-female extension cable

12-box (4 x V&, 4 xV90 4 x V315 patch (Different scale)
Some cables shortened and faiseloured for clarity
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AtypicalFunktion One 3 x PLM20K44 amplifi@ckwill drive a complete 1-boxarray of 4 X/60, 4 x V90 and 4 x V3plusa compatible bass system compristhg
x V221(2.67 ohms per channel) or 8 x V221 (2 ohms per chawizel)

2 x1m NL8-to- 4-ch Syntax SPK serifmmaleSystem Link cables (left) thén

2x 10m or 25mid-ch Syntax SPK serigmle-to- female Extension cable§ight ¢ male end showh

Localm 4-ch SyntaxSPK seriemale-to- 2 X NL4 breakut cablesdaisychain from each block of four V60/90 cabinets to drive 2 x V315 calpeets
block (via NL4 pins 1+ &)1

A Standard NL&o- 2 x NL4 cabledrive, typically 6 or8 xVV221cabinets

>\ >\ >\

SeeSection 4.%or cable and pirout details.

O
O . . .
S ¥ o @ ¥ o @
a1 -\ Ll uls -\ L1
o T o T T o
O
il 1 il a2 - L1
T o @ Ll o @
o
I - @ \ @ @ . . @
Standard V60/90 + V315 drive
NL8 -to- I -
2 xNL4 > . .
bass cable/-’ 4-ch system link cables 4-ch extension cables to system NL pairs N:4 pjlrs
1+ 1- +, 1-
- ———— | 211 27 2+, 2-
) ) ) A 3+, 3- 1+, 1-
Drives 3 or 4 paralleled V221s per NL4 - each NL4 in 2-channel (separate-driver) mode 4+ 4- 2+, 2-
3 xPLM20K44-input/4 -output amplifier/control with system link, extension and Bass ctdl® (or 8) x V221 staclpatch showing NL8to- 2 x NL4 scheme
bass cables. &blesto array shown lower right(Not to scalg (Different scale)
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5.4 PLM20K44 YL ATFASNI YR 51 yiSu ySU¢g2NJAy3I 2

The PLM20K44 isRpweredLoudspeakeManagementsystem that includes all the necessary DSP funstimrun a Funktion One Vero system to full
specificationFor further PLM20K44-éhannel amplifier details go tahttp://labgruppen.com/view -model/plm-plus-series/plm-20k44

- Module Data stored in Module Flles (Speaker Presets)
[:] Frame Data stored in System Files and Frame Presets

Attenuator

( ) Mute q
Phase Rev LoadPilot

Custom RPM

Input

Mixer D | Mute LoadPilot

Phase Rev
Custom RPM

Dante Receivers 1-8
- Attenuator
AES 1-4 Input — Mute .
Analog 1-4 ot L] Input g e LoadPilot
1.4 Mixer B 3 Custom RPM
AES/Analog E
pass through a
to Dante WITH . g Attenuator
L | Inpu Mute i
INPUT e 1 rase LoadPilt
Custom RPM
Dante 1-8 S

Lab.gruppen PLM20K4ilgnal path

The PLM20K44 amplifier is designed to be controlledaie® Controllei 2 F i 6 1 NBE 2 @S NJ -lan BsheryethaSed digitdl Guaia andl control
technologyc using standard Cdie or Cat6 (recommendedgabling. Fibreoptic cabling can also be used for long site runs.

For information on Labruppen PLM+ series amplifiers, Lake Controller and Café softweualsand other documentation, go to:
www.labgruppen.com/Categories/c/Labgruppen/Downloadand click through the appropriate categories and-pages.

We also stronglyadvise keeping your PLM20K44 amplifier firmware up to date to ensure compatibility with other Lab.guppke updates
To do this, follow the instructionis the Lake Controller Operation Manugbaddress above)
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541 5FyiSu ySig2N]

Unless yothave completed Audinatapproved Dante trainingnd are fully qualified t®ante Certification Level,2ve recommend that you leav@ante
network design to the experts

Audinate training will ensure that you configure netwodksften linking a wide range of praudio products; in areliableand faitsafe manner.
For further informatiorabout trainingsee: www.audinate.com/resources/trainingand-tutorials/dante -certification-training.

Direct PLM Series amplifier control without switches
Although it ispossible to patch a laptop directly into several daBK I A Y SR t[a {SNAS& LIR2SSNI I YLIEAFASNARA o6& daAAy3
Gt 22L) GKNYzZE X [Fo6o®IANHZIISY R2y Qi NB O2hdMrg ¢aR aldh Kausk latgrBulidd@ R F2NJ 51 yiS 2LISNI (A2

Dante network routing is, therefore, usually performed mialtiple switchesg at front-of-house, to handle Dante audio from the console and control from a
laptop, andin eachamplifierrack so that the audio and/or control may be starred to the individual PLM Series amplifielOHaptop is oftenaugmented by a
tablet via a wireless access po{lYAP)or in-field listening adjustmentsSee theollowing pagefor a network example featuring dual modular redundancy.

Switch considerations
Dante technology is based on standard network design techniduesnfusing number of network switches are availaderere are some switch
recommendations:

Choose svithes(e.g.CISCO SG3Q0 or direct replacementdhat provide:

A Robust, racknount construction

A tNRTFSaaAz2ylt L9/ YlIAya O02yySOl2NA®| NIk ( &BIFgowar AnisKhataudzaady td los&FoBdamdgi2 NIia 2 T
A 1000BASH (or better)switchto-switch operation

A Nonblocking layes2 ¢ so that all ports will continue to work reliably at 1.488Mpps packet througipgutport

A SFP module suppoctto allow fibre connections to be used for lodistance links

A Managed facilities foconfiguration and monitoring. This will enable switches to be optimised for Dante use by implementing or disablingeaitioes

A Ability to disable angnergy Efficient Ethern€EEEYr powersaving featuregi 2 | @2 AR (G KS &agAGOK aFFttAy3a | at SSLE

A DSCRDIffServe Code PoiroS(Quality of Servicd) 2 Sy adzNB G KIFdG 51 yiSQa 0t201z GKSYy FdzRA2 GF1S a
A RSTRRapid Spanning Tree Protoampability¢d 2 G KF G Ydzf GALIX S agAAI0KSE NMAYIob2 LRI DIR AYy || ATl .

Note that PLM Series pogr amplifier Ethernet ports must never be placedthin I NA Yy 3 Fa (GKS& R2y Qi &adzZlJ2 NI w{ ¢t

For further Dante network advicelgase seewww.audinate.com
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Dante retwork examplewith dual modular redundancy

Roving control FOH control

[ - = A P P P P A R e e e A e AT

Primary Secondary

i
i
g
i
i
i network network

Auditorium | Front of house
_______________________________________________________________________________ : T
System tech Stage
2.  Wireless Access control & test
" Point (Control only) access point
L o Cross-stage
Network T links
distribution =
., - .
I ﬁﬁ Stage box
Amplifier rack Amplifier rack Amplifier rack Amplifier rack
L Primary SW|tch [;]EE]%HEE}E _J [_ Primary SW|tch [;]EI%EEEEEEEI j L Primary SW|tch [ﬁEEEHEEEEE _] L Primary switch ESSEE58880 H _J

56,
@

Secondary switch EMHHBHHHPH H,

! ‘ ‘ 5 ‘ e == @ ‘ ! @
(IO ﬂIﬂﬂIﬂ]ﬂ]ﬂ[ﬂIﬂH[ﬂIﬂH]ﬂ[[ﬂﬂﬂﬂﬂ][[ﬂHﬂﬂ [ﬂIﬂ]I]]]ﬂ]]ﬂ]]]]ﬂ]]][[ﬂ]]]]ﬂIﬂ[[[ﬂ[[ﬂ]]Iﬂ]]Tﬂ]ﬂ]]]]ﬂ]J[[ﬂﬂIﬂ]J |III [[ﬂ][[[[[ﬂ]]]][ﬂl]ﬂ]]]ﬂ}ﬂ]]][[[ﬂﬂlﬂl]]ﬂ]] I ﬂ]]][l]]l]][[]]l[[]]]]]][l]]][l]]]l]][[[]]]]]][ﬂ[[l]]]]]]]

(=} o c o (=) o) (=} ol

Dual modular redundancy netweski I {S F Rl yal 3S 2F GKS t[ ab LEZnstBodpdrtsbyEmpldyhdGtMEnSwolkddormprisii | Y R
separate cabling and switcheéBhe system is configured so that secondary network cabling and switdtesvar if a primary network element fails.

For further information and current thkingon network design, seevww.audinate.com/resources/trainingand-tutorials/dante -certification-training.
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6

6.1

System design

Hearing safety

A Enjoy your system responsibly

Funktion One loudspeaker systems are designed to provide extensive audience coverage at low distortion and are capdbééngfyeoy high nedield sound
pressure levels.

The richness and impact of a powerful sound system can be great fun and kéayaging; but pleaseonsider otherdy following the advice belo.

A

Design your system for good projection and coverage without overexposing specific audience areas to damaging leveid.dndigite members
should not be exposed to levels sigrddintly greagr than levels at the migosition.

52y Qi LI I OS &2dz2NJ SFNR (22 Of2aS @2 -6pa Brionebld gaehidg 6r anieiRgibyISihers SoNld gerier@td S Y a
unexpected and damaging sound pressure levels duringset

Wearing ear plugs may be a sensible precaution dysinfpngedsystem setups but remember that you have a duty of care towanttser people who
may be working in the area. Operators should always be fully aware of the sound levels they are produshmughdot wear ear plugs whilst staff or
audience members are present.

Hearing loss is cumulative and can result from }@rgn exposure to sound pressure levels as low as 85dBA. Installers aimdogetv should consider
long-term staff exposure whepositioninghigh power loudspeakeManagers should rotate staflespecially security staff at the fronf the audierce- to
minimise each staff memb&& OdzYdzf | 0 A @S SELJR adzZNB o

Check the relevant noise exposure/noise at work regulations and complyheith. If in doubt, seek expert advice.
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If no noise exposure aroise at work regulation is available, we suggest the following L&geighted Equivalent Continuous spiid peak spl limits for staff:

*LAeq is referred to as dBA Leq on some meters
85dB LAeg8hrs

88dB LAeg4hrs

91dB LAeqg2hrs

94dB LAeq lhr

97dB LAeq30mins

100dB LAeg15mins

Instantaneous/peak sound pressure levels must never exceed 1(&AdBighted)

Leq is the average spl over a defined time perid suggest averaging and logging LAeq, and logging peak splppnsecutive industrgtandardl5 minute
periods.

LAeqg may be logged with an integrating spl meter or by using a calibrated microphone and 10 with the appropriate soureimapasaftwae.

Note!

Unweighted instantaneous sound pressure leelpecially where there's a solid bass presewidkpe considerably higher than the dBA LEQr&gumply. This is
because LEQ measuremeatg averaged over a codgirableperiod of time and the applied Aveighting curvesignificantlyunderrepresents the.F and HF
content
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6.2 Typical array design using Funktion One Projection software

Projection
Funktion On& Erojection design and prediction software allows Vero users to optimise array designs fohsmda@nce coverage and impact.

Vero users may request Projectiand a usetlicencedirectlyfrom Funktion One or from youocal Funktion One distributor.

Projection alscalerts you if your proposed array design is not feasible or is un&afeuine Projection software will always requir€anktion One uselicence.

Windows OS
Projectionis designed foMicrosoft Windows operating systeand has been thoroughly tested on all versions from Windows 7 onwards.

Mac (iI0S)
LT &2 dz@ooSdzalSNbl @ 2dz Oy adGAtf NYzy t NPBoStcaind 2y 2y &2dzNJ al O o6& AyadltftAiy3
Seewww.apple.com/support/bootcamp/ for further information or contact youlocalMac expert

Projection Preferences Prnpication Fretcaes
Once Projection is installed and booted up, some of its parameters may be tailored to your

personal preferences as follows:
Load last file on startup

Auh:save every 5 *  minutes

& Funktion One Projection - Unti

File Edit Help

Check for updates automatically
Application Settings
File Settings

Enable Logfile

~ Distance Units
FR Venue Side Docs

@ Metres [ Centimetres () Feet { Inches

Mass Units
Click througlBettings > Application Settings selectyour Startup, Autosave, Update, Lodfile, @ Kilograms ) Pounds / Ounces

Distance Unit and Mass Uniteferences E

[ Save ] l Cancel
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% Funktion One Prajection - Un
File Edit [Settings | Help

Application Settings
File Settings

General | SPL Colours | Climate

Distance decimal places 1

Auto-Calculate 3D View

. . . . .. alculate Shadowing on =
Click througltettings > File Settings Generato selectyourinitial 3D coverage i Cletes sen

prediction preferences. If in doubt, tick both boxes E

SPL Colours | Climate

vinmom [ [ Terest [T (o] Maxmum R [ Click througtBettings > File Settings > SPL Coldoiiselect your initial 3D coverage
92 B 12 B 132 B SPL preferences.

€ The settings shown here are a good starting point.

General I SPL Colours | Climate

Air Temperature degrees @ Celsius (0 Farenheit
Click througiSettings > File Settings > Climateselect your initial environmental Relative Humidity *
parameters. Air absorption and, therefore, ledigtance high frequency attenuation Atmospheric Pressure millbars

varies withtemperature and relative humity. E
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Array desigrexample
The easiest way to learn to use Projection is to practise designing a system from.scratdiitifthis easier if you have Projection running on a laptop while you

follow this workthrough for a typical 1:€abinet sports arena systerf¥ou caralways read this guide omaextension screetablet or smart phone)

File Edit Seitings Help
igw

B c@ 5 B wR9:) @acvomv) (4 4a [ VERO

3D

Y

Use the origin as the reference point for array locations

The arrow numbers refer to the points belowAll mouse clicks are left buttorelicks unless noted otherwise

1) SelectVenuefrom the Viewmenu box if it is not already highlightedProjection usually defaults to this at starp

2) AGridon/off switch is available in th€oolsmenu(top centre) (Metric orimperial parameters may be choserSattings> Applications settingstop left)
3) ASnap to gridfunctionis also available in th€oolsmenu. Thisautomatically aligngour venue surfacewith the nearest grid point if required

4) dickon the appropriate audience section shape in feid Surfacenenu box and therwlick in the main disply area of the screeto add it
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File Edit Settings Help
Ve

VERO

wFUNKTION-ONE

X & Y positional datum points

Set offset to take audience
ear height into gonsideration

5) The new surfacwiill appear with a properties stripn the let of the screen Thiallowsyou to adjust tts & dzNJidthOD 82 orientation(Angle) plus
Frontand Backheightswith respect to Om The main shape parameters can also be altered by draghi@godes(white dot).

The X & Reference Poingettings(to left of 5 arrow)positionthe centreleft of the surface with respect to th¥ (0m)& Y (Om)datum point(circled).

TheCalculation Gfset (circled)allows averageaudience ear heights to be taken into consideration. This ear height is used for coverage predictions and
will appear as a broken linast above the relevant surface wheride viewsare selectedater. A standing audience has been assumed for the floor.

The properties strifgscreen leftplso allovs surfacedo be Mirrored ¢ i.e. mirrorimage paired; in the X or Y axes. This feature is more likely to be used
when a complex, symetrical venue is beinmodelled¢ seelater in this workthrough

6) You can centre your plot on the screen at any time by clicking dloen to fitbutton in the Zoom menu
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File Edit Settings Help
View

VERO

wFUNKTION-ONE

7) Extravenue surfacemay be added byglicking the requiredhapein the Add Surfacenenu andthen clickingin the approximate positioon the venue
plan.The surface may thelme dimensioned angbreciselypositionedby typing in the properties strifio left of main scree) or by draggig the (white dot)
nodes.A2.5m highrectangularstagehas been added. Surface heights are relativertoin Projectiorg i.e. the floorlevelin this example.

Surfacesor objectscan be draggednd droppedo a new positionYou can use youbeletekey to delete a selecteghighlighted)surface or object.

If you haveSnap to gri(ﬁselectedin the Toolsmenu, your surface will move in grgharker increments. Grigharker spacing varies with zoagyzoom in
or out for smaller or larger incremenby usingthe Zoommenu+and¢ buttons. . .or byclicking in the plot area and then using your mousgeel

ANB Ol I y 3 dzf efdténéedmiidfis LSURIY dentdédt unlessthe surfacenas been rotated from its default degsusingthe Angletext box In theexample
showrz ¢ S Q @ She BiRyéslirfacd(R by 18 (circled)so thatdown-stagecentreand audience front centreoircide with theX (Om), Y (Om)datum point
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2 80ftt O2yidAydzS (ample bizaddiRgakdrbleazdasdating\dBtelreaBighlighted.

File Edit Settings Help
T

& FUNKTION-ONE

Raked rear bleacher
(starts 2m above floor)

Ear height set for
seated audience

The bleache® Eront Heightis set to 2m above the floortrises toa Back Heighf 10m aboe thefloor

A
A TheGalculation Offsetis set at 0.9m fothe average ear heigltbove the bleacher surface

File Edit Settings Help

. 0 - & 5 [
ContextualPlane Venueor Projecttext boxes B Venue Side  Docs |
The properties strif?lanenumbertext box(Plane 3in the above illustrationinay bedouble-clicked andedited for

any selectedreaat any timeto give the surface a friendly namé2 NJ S E | Rédrieé&cher &

Rear bleacher

When no surface is selectedVanuename may be typed into the empty text hokhe venue also determines tReojecty  YS F2NJ t N2 2SO
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b2¢ lla&Qomerena side bleachsrhighlighted.

File Edit Settings Help
View

8 c@ 5 g Ra0’ Canpomv) (1 4a [E VERO

3D FR Venue »FUNKTION-ONE

The side bleacher is rotated
90 degs counter-clockwise
to align its front with the

floor ——— >

Selecting "Mirror Surface
in X-axis" creates a
mirror-image side bleacher
opposite

m
—

Notes:

A The(upper)side bleacher is added as a rectangular surfaoet A sirélated 90 counter-clockwise(seearrow in upper highlighted area and the properties
strip Angletext box- circled and positionedo align its frontReference Pointhalf-way along th€upper)side of the floor(X = 34m, Y = 21m)

The bleacher starts 2m above the floor level and rises to 10m above floor height at théséalekont Heightand Back Height- circled)
TheCalculation Offsets set at 0.9m above the bleacher surface

Once the upper side bleacher is coftgaimensioned and positioned, thdirror Surface in Xaxisbutton is selected to create a mirrdmage bleacher on
the opposite sid@ ¥ (1 KS @Sy dzSTheéimirroredhbu$edieftsutfakey/tidn tracksthe original(adjustable)houseright surface.

> > >
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File Edit Settings Help

g c@ s BllaRaa’) Dacpo=m) (i §a VERO

3D FR  Wenue Side

[F5Zm | [00m

. || Triangular surface sizes
mem ] zom ) zom | | and positions are created L
) || using coordinate points Point 2 Point 3

[83.2m ] 210m

Selecting "Mirror Surface in X-axis" creates
a mirror-image corner section opposite

A Triangular surfaces may be added by-titking the triangular shapgircled)in the Add Surfaceanenu and therclickingon thevenue plaras before

A Thetriangularsurfacemay then beaccurately dimensioned and positioneg entering X, Y and (@eight)positional coordinates into the appropriate
properties strip text baes(screen left shown boxed)Each corner of the triangle is allocated a point number as illustrategeab

A TKS aKI LI$teesmayl @hiReSlatsinayalsobe draggedo adjustthe appropriate X and point positionsif you wish
A The upper corneréPoints land3) are 10m above floor heighand the lowercorner (Point 2 aligns withthe side and reableachers 2m above the floor

A Again the Mirror Surface in Xaxisbutton (circled)has beerselected to create a mirremagesurfaceon the oppositeside ¥ (1 KS @Sy dzSQa
And againthe original houseight corner surface remains the referenserface for further adjustments.
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Other surface shapes

TheAdd Surfacenenuoffers additional surface shapésot used in our design example)

Trapezoidal Right-angled trapezoidal

Back width
Front width -

Overall width

Trapezoidakexample

Trapezoidal surface

A trapezoilal surface may be selectdtom the Add Surfacanenuandclicked into position(A standardtrapezoidal shape is shown abgve

TKS &aKILISQa Ydinths exdmpeBonhtardBatia Width Depth and orientationAngle - may be typed into the propriate property strip boxes.

The front width, backvidth, overall width or depth may also laeljustedby dragging the appropriat@vhite dot)nodes. Note that the trapezoidal shape remains
symmetricaja 2 A0 R2SayQié YIFGGSNI 6KSGKSNI @2dz dzaS dzZLJLISNJ 2NJ £ 26 SNJ 6 ARGK y2RSao

Rightangled trapezoidal surface
Aright-angled trapezoidal surface may beptd,dimensionedand orientatedin a similar wayThe only difference is that the rigkangled trapezoidal shape is
asynmetrical¢ angled on one side and squared off on the othes illustrated in theAdd Surfae menuabove
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Vertical rectangular panels

Vertical rectangular surfaces may be added bydéfking the @ menu itethighlighted in blue in th&dd Surfacenenu)and then leftclicking on the venue
plan as beforeweQf f dza S GRYAA | ISH BNWIRB2 aONBSya G2 RSY2yadN)}GS az2dzyR akKlIR2gAy3aX

.Panel width =~ T . . | Panel width
| Panel orientation (wrt Y-axis) | Panel orientation (wrt Y-axis)
-Panel bottom height : : : | Panel bottom height

| Panel top height - | Panel top height

28m

Overall panel height = ‘ﬁ Overall panel height
bom ]

P Width
Bom ] -—>

(Plan view - looking down on panel) (Plan view - looking down on panel)

Panel at O degs Panel at 90 degs

A The surface may then be accurately dimensioned and vertically positioned by entelivigitits Back(top) and Front (bottom) Heights
(Note that theVenueview is always a plan viewo vertical sizes and positions will only be visible as text box figures . . . until we switch to 3D view later)

A The surface may then accuratelypositionedhorizontallyby enteringits X& Y Reference Pois{circled)or dragging and dropping it into position
A TKS & dzNdBds(@& <mall white dotsinay also be dragged to adjust thedth symmetrically about its X/Y reference point

A The surface may be orientated, with respect to thaxis, by entering the required figure into tAegletext box(shown O on the left illustration and 90
on right)

A Again, theMirror Surface in Yor Y-axisbuttons may beselected to create anirror-image surface on the opposite silef (1 KS @Sy dzSQa NBa LIS

lines
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Segments

7 | [ [RAQe| [CacBomv (8 § & | B e [RQ9&) [Caav@mv) [§§ &l

Depth (outer radius - inner radius)

- Inner radius Depth - :
(affects outer radius)

~ Segment angle B i
9 J Segment angle

Circular segment Annular segment

Circular segment

Once aircular segmenhas been selected from th&dd Surfacenenuandclicked into its initial positionits main dimensiong Radiusand Segment Agle - may
be typed into the appropriate propey strip boxes. Again, the madimensions may badjustedby dragging the appropriate nodeSverall orientation is set
using theRotation Angletext box.

Note that a complete circle may be obtained by setiimgiragginghe segment angle to 360

Annular segment
An annular § 3 Y S yainQl@nen¥nal properties are set bihe Inner Radiusthe Depth (the space between the inner andter radii)andthe Segment Agle.
Overall orientation is set using thRotation Angletext box. Againdimensional parametersiay beadjustedby dragging the appropriate nodes.

Note that a completannular ringmay be obtained by setting or dragging the segment angle t8.360
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Check your venue design
The easiest way to check that your venue design is the correct shape is to briefly switch ProjetDmeto.

File Edit Settings Help

VERO

wFUNKTION-ONE

3D view Zoom to fit Isometric view

Startwith a simpleisometricplanviewi 2 2 LJAAYA A4S (KS @SydzS Y2RStQa LRAAGAZY

A Click the3Dbutton (arrowed)in the top leftView menuto view your venue model

A New models usually default anisometricplanview¢A ¥ & 2 dzNBE  Rspriesrig \(eiMErrowies)in Biedtdp centreView Modemenu

A Centre and expand the view to fill the display area by clicking o@doen to fitbutton (arrowed)in theZoommenud | 2 dzZQNB y 246 Ay | 3I22
view your venue in 3D.
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You caruseyour mouseto rotate and roll your venue modéb inspect for any venue modelling errors or omissionahicheverView modeyou prefer Some
engineersand draftsmerprefer themore puristisometric viewwhereas many users pref@erspective viewarrowed)r & A G f221a Y2 NB y I {dzNT

File Edit Settings Help

Bl-e2508 wRi3CoDoes BF \4=

wFUNKTION-ONE
Use on-screen buttons Perspective view
or mouse wheel fo zoom

Datum point Z-axis

Left mouse button Left mouse button
side-to-side movement up & down movement

A 2button mouse with acentrewheel(for zoom functionslsidealcdo dzi > A F &2dz R2y QiU KI @S | OSy (-dtRengosndobtbns.2 NJ Sj
A Left click and drag from side-side to rotate yourvenue model about its vertical datupoint Zaxis¢ see above
A Left click and drag up and down to roll ymemue model about its current horizontal centre ligsee above
A Right click and drag from side-side to paryourvenue model horizontally
A Right click and drag up and dowmpan younvenue model vertically
A Push your mouse wheel forward push your model away from yqaoom out)
A

Pull your mouse whedlackwards to pull your model towards y¢@oom in)
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hy OS @2dzQNB KI LR ¢ A ( o back uxiehugyisw, daBm tR 18 & fec@ssary addRtiedMlidgpeaker positions and design the arrays.

File Edit Settings Help
iew

@5 e aRrRacr Canvouv(iéal BE~ VERO

wFUNKTION-ONE

of]

8) Go to theAdd Objectbox, select theAdd an Arraysymbol(8a), then click the requiredrrayposition, in this case house rig{8b) in the main display r@a

In the above example, thiglirror Array in Xaxisbutton has been selected to form a stereo p@iutton circledand mirrorimage array arrowed)Note
that the original houseight array remains the reference array for any array adjustments.

9) Array positimm and grid heighinay be editedusing theX, Y & Z Reference Poimixt boxes(9a)and aientation may besetusingthe Pan Angleext box
(9b). Stereo toe-in/out is usually unnecessaas each V60/V90 already incorpagatinner and outer mid sections fexcellent steredmagewidth.

Tip: You may find yarself selecting aadjacent surfacevhen trying to leftclick on an objecfan array in this case)f this happens, simply switch to a right
click to select the object.
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A quick note abouthe distance measuring tool

A distancemeasuringool is available in th&oolsmenu if required Propagation time is accurately calculated for the distance being measured. As the speed of
sound varies with temperature, the propagation time is calculateith@ temperature entered vi&ettings > File settings > Climatesee earlier in this section.

File Edit Settings Help
View

B c@ 5 B leRex’)0aavomy(8 §a | VERO

Distance measuring tool
Measurement result

Start coordinates

End position
End cocrdinates

1., Start position

Click on thedistance measuring tool icorEH - in the Toolsmenu(shown highlighted in bluabove to activate the tool
Left-click at your requiredstart position. In the above examplé S Q@S & G I NJi SuRprdpasedirr&yPosiiiog LI 2 F
Now left-click at your required end position. In the abosampleg S Q@S Sy R SHeuséright doriesof thiie2eld bleacher

Inspect theStartandEnd Posibn coordinates and make fine adjustments by editing the approprigt¥or Z coordinatetext boxesg payingattention to
the height(2) coordinate to ensure accuracy

Measurement results will be shown at the top of thikeasuring Tooktrip (labelledMeasurement resulin the above illustration
9 Distanceis the direct @th length from your currenttart positionto your current end position

9 Timeis the time it takes sound to travel that direct path length at the temperature you enteie8ettings >File settings > Climate
1 TheX, YandZOffsetsare the differences between the start and end position X, Y and Z coordinates

>~ >~ >~ >~

>~

Note that thedistance measuring tool will remaactive all the time its iconEH - is highlighted in th& oolsmenu so &hird click will createa new measurement
start positionand so on(CAD users will be familiar with thi$he tool m& be toggled on and off bglicking on the distance measuring tool icon.
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b2é ol Ol (2 2dNJ 484GSY Wat NN BINRESEAAY xSQff 02y (AydsS

10) TheSidebutton (arrowed 10)may now be clicked in théiew menu to display a side view dfé venue with the griéh place. The first cabinet may now be
added by selecting the appropriate V60, V90 or V315 fronChieinetdrop-down box(arcled) The gridnclination (arrowed)should be set, initially, to
aim towards the furthest/ highest listener positigrsee thethin blue line on the illustration.

When working outdoors, a slight reaudience overshoot is sometis@ensible to hedge against temperature and wind gradients and to ensure that the
FAdINI KSAGk KAIKSAG | dZRASYOS YSYOSNBE oO6SYSTFAOG FNRY (KEAHAIBNIG ENKI & aSOGA

File Edit Seitings Help
View

scofle T VERO

wFUNKTION-ONE

Grid inclination

11) If necessaryuse theZoom +or - buttons (arrowed 11) or click in the plot area and use your mouse wheel. You may neesktthehorizontal scroll bar
(if present) Alsq remember that the left property striggo-main plot area dividetunder the left Grid inclination arrow abovepy bemoved ifrequired.
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12) ExtraVero loudspeakermay now be dded by clicking the appropriatebutton (arrowed 12above andthen seled¢ing the requiredv60, V90 or V315
cabinet from the extralrop-down box.

Theinter-cabinetAngle parameter willalsobe functional once subsequent loudspesik are addedf SS 06 St 2 6 X

File Edi Setings Help
e

»FUNKTION-ONE

Vero Array

= B [For

Reference Point

SO [T |
S 7o e |

Total Mass (inc. flybar) : 1502.8 kg
Strap Length : 5.1m

Strap Leng
Strap Load : 334.3kg
Front Pickup Point Load
Rear Pickup Point Load : 532.0kg
Jib Eye to TP Horizontal Distance : 0.8
LeftRigging Points (xy z)
Fore (0.20m, 10,

13) Start with an array length of approximately?6 of the distance to be covereget the arrayheight for good sight line complianty editing the grid height
figure in theReference Poif2 Atext box(arrowed topleft).

Adjustthe inter-cabinet anglesinitially,for equallyspaced ray positiongeeyellow (V90) and blue (V60) arroatsove at ear height foreachaudience
area. Bch angldarrowed B) sets the splaynglebetween acabinet and the one beneath. iThese angles may be adjusted to optimise coverage later

14) Projection will indicatd-ront and Rear Pickup Poifdgading(arrowed 14) An onscreen safety warning will appear if rebalancing is requiredelater
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TheV315sare placedowards the centre ofhe arrayto provideoptimal pattern controfor good audience impact combined with excellent rhaks attenuation
beneath the arraySeeAppendix Gor more about undefarray basattenuation.

— \ Array
Vero Array :l - T| It

A EachAnglesettingrefersto the Lambdanechanisms at the bottom of theabinet and setthe splay angle between theabinet and the one below
A Thelnclination angle sets the gridp-tilt (+ve)or downtilt (-ve). The top cabinet is always parallel to the gridthe grid defines the overall array tilt
A ¢KS o02G02Y OFo6AySiQa Halkoie. Rik leftye@Ceilédyorkee) things lookir®) ineat’ngd tidy

Fine adjustments may be required once theexage predictions have been checked. Rigging properties are updated as you design the array.
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Projection rigging safety warningand solutions

li| Mirror Array in X-Axis

|:| Mirror Array in Y-Axis

D Mute Array

Pan Angle

Inclination

Front Fly Point

D[]
[Front ][]

X
[0.0dB [
None  [7]

Rear Fly Point
Grid Mode
Jib Mode
Array Gain

Array QOverlay
@

Off Cabinet Angle Amp Gain Band Gain
- veo ¥l [~|[00
-[Jveo Tvl T~][ 00 F4
-[]veo T*1fs ][00
S vais [+]i [v][ 00 FH[ 00 H
O Mo Vo0
-[Jvss [vlp  [~][o0 FH[ 00 H
= [Cveis TFlos  [¥][eo K[ 00
-[Jveo T*los [~][00 F
-[0=s [¥1f [¥][o0 [ 00 K
S[0veo Tvlla Tv][00
I Jveo_T~lfin[v][00 K
S0 _T7]

[None 7]

Total Mass (inc. flybar) : 1502.8 kg

Strap Length :5.1m

Strap Load : 538.8kg

Front Pickup Point Load : 776.5kg

Rear Pickup Point Load : 718 6kg

Jib Eye to TP Horizontal Distance :-0.51m
Left Rigging Points (x,y,z)

1
3
4
5

- R -
)RR () (R (R () () () () [

Fore (-0.14m,10.96m,11.37m)
Aft (-1.04m,10.96 8
Right Rigging Points (x; =
Fore (-0.14m,-10.96m,11.37m)
Aft (-1.04m,-10.96m,11.18m)

Warnings :

Jib Eye too far in €fry extending jir;nC>

Unsafe

WWWw.vero-system.com

A

Always use Funktion One Projection® software to design your
Vero arrays.

Important safety advice

Projection will alert you to any undesirable (yellow) or unsafe
(red) rigging properties, highlight any parameters that require
attention and hint at possible solutions.

€ Projection will display au Unsafe Setupmvarning- with hints and
information at the bottom left of your screen if the design needs attention.

G!'yal ¥8¢ aSiadzaa OFy dzarmodnttafddReadFy Pairt E
positions and/or theGridandJib Modes (thS 2 A 6 Q &ip eXtBnbkidh) LJdzf €

In thisexample(see lef} both FrontFly PointgRed J, Grid mode(Red Xandthe
Jib Mode( ) have been flagged up for possible attention.

Changing thdib Modefrom Shutto Openfixes the jib problem and changing the
Front Fly Poinfrom B to Afixes the lift point problen{seeright).

Ideally, the array should be flown at a heighdanclination that gives a
reasonabldbalance between frot and rear pickup point load#n practice of
course sight lineconsiderationsnfluencethe choiceof array height, and the
arrayoften needs to be tilted to avoid echoes from behind the audience. This
makes it difficult to balance the front and rear pickup gdoads. If a well
balanced hang is unachidsla, try not to exceed a 4:1 imbalanceandnever,
under any circumstancegnore ffety warnings.

|§| Mirror Array in X-Axis

D Mirror Array in Y-Axis

|:| Mute Array

Pan Angle [0 degs

[9.0 degs
-
b TIv]

[Front 7]

-—
[0.0dB [
Mone — [¥]

Inclination
Front Fly Point
Rear Fly Point
Grid Mode

Jib Mode
Array Gain

Array QOverlay

Off Cabinet Angle

S ]veoT+]

Amp Gain Band Gain

-C0wso_[¥]i5_ [*][00 [

SI[Jhe1s [l [¥][o0 o0 [
3 5] 7 i o T |

S[Ma1s [¥o [¥][00 [ 00 B
fl [*llos  [¥][ 00 K[ 0o H{

S 0eoI¥]los [*][00
= Cheis [FA [v][ 00 [0

) I | P
[ T T =

S []venTv]

[None [7]

Total Mass (inc. flybar) : 1502 8 kg
Strap Length : 5.2m
Strap Load : 550.1kg
Front Pickup Point Load :
Rear Pickup Point Load :
Jib Eye to TP Horizontal
Left Rigging Points (x,
Fore (0.25m,10.96

L R R R

['-T - IR - ]

Aft (-1.04m,10.96m,11.18
Right Rigging Points (x.y,
Fore {0.25m,-10.96m,11.31m)
Aft {-1.04m.-10.96m,11.18m)

Safe
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6.2.1 Initial amplifier patch andcoverage predictionsising Projection

onS @&2dzQ@S 02 YL} SarrdyRlesi dzRR2 @Y d@zS yISYR (2 62 NJ] 2 dxojeckiofireckived theicorrect gowet Amplifiek gaiNg LI
information for its coverage predictions.

AMirrored Array button is provded on each amplifiefior stereo systems. Only one side of the PA needs to be set for symmetrical systems.

VERO

»FUNKTIDN-ONE

Amplifier List

Add an amplifier —=~<—— Create an Adobe Acrobat (.pdf) file

Amplifier 1

Delete an amplifier

Duplicate amplifier
for stereo set-ups

V315 gain trim
Amplifier gain

Overlay selector

Amplifier mute V315 V60 / Vo0 FUNKTION-ONE’ Focused on sonie quality
Section mutes
Amplifier List - Sports Arena

Amplifier 1 (Left and Right)
Amplifier Gain = 1.0 dB
Amplifier Overlay = HF Boost 100m

Channel 2 Channel 3 Channel 4
0.0dB

Channel 1
0.0dB

Array 1-V315-Cab4 | Amay1-V315-Cab6 | Array1-V60-Cab 1
Array 1 - VB0 - Cab 2

Array 1-V80-Cab 3

Array 1 - V60 - Cab 1
Array 1 - V60 - Cab 2
Array 1-V80-Cab 3

Click orDocsthen the Racksymbol(highlighted inblue) to view theAmplifier List Aray1-V0-Cabs | Amay 1-V60-Cab s
Amplifiers may be added or deleted using the buttons shown above Amplifier 2 (Loft and Right)
Channels 1 & 2 are normally used for individual V315s oiar Overiay =Hone

Channel 2 | Channel 3 ‘ Channel 4

0.0dB 0.0d8

Channels 3 & 4 are allocated for up to faM80s omup to four V90s perchannel
Drop-down menus allow charels to be allocated angains to be set

Initially leavethe overall amplifier gains and the V3{Gh1 & Ch2)and gainsetto 0dB
Initially set the amplifieOverlayselectorto None 6 a 2 NS | 6 2 dzi G KA a f I ( &rbi@tionamplifier listpdfcY2 NB 6 2dzii G KA & f I
Press thé®DFoutton to save theAmplifier Listif you wish to save yoigettings as a pdf at any time

Array 1-V315-Cab 7 Array 1-V315-Cab 9 Array 1-V90-Cab 8
Array 1-V90 - Cab 10
Array 1-V90 - Cab 11

Array 1-V80-Cab 12

Array 1-V80-Cab 8

Array 1-V80 - Cab 10
Array 1-V90 - Cab 11
Array 1-V80 - Cab 12

>y > > D> D D
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You are now reaglto predict® 2 dzNJ + SNB & & a ( S Y éctavespNBverayo byzaR yZEANJIt W@ dBGBdmaticEngTgy Sumiitg)simulation

1) Click the3Dbutton (arrowed1)to viewyour venue modei initially in planview*.

2) Centre and expand the view to fill tliisplay area by clicking on tZ@om tofit button (2)

3) *Ifée 2dzNJ Y2 RSt R2 Sglayn@eiv, seldclsddetrieIVigw(3) inithe Vighv Mode

4) Ensure that cowage calculations are updated feveryarraychangemadeby selectingAuto Calculatg4)

5) Select the required coverage platsolution from theResolutiondropdown menu5).0.5m(maximum resolutionhas been chosen in this example
6) <electthe requiredbroadband o 1/3™ octave centre frequency from therequencydropdown menu(6). 1kHz 1/3' octave is shown above

7) Edit the spl amplitude colour scale by clicking onHdiéit Scaldutton (7). Note that broadband plots will show higher spl figures thari®d8tave plots
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