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1 Thank you

Thank you for purchasing a Funktion One Resolutispistem. 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 rather than relying on hesgbimgnequalisation. Thigpproach
provides an audible sense of immediacy and involvement reminiscent of the finest musical instruments.

2 Receiving, unpacking & handling

Check your shipment against your order to make sure it's complete and in good condition before sigriegifdiviery.

2.1 System contents

There are several types of Resolution 4, depending on the application.

Resolution 4T touring system

Each Resolution 4T comprises:
A 1 x Resolution 4T complete with: 2

1 Integral flying system [ %
9 Captive intercabinet/input cabé
1 Wheelboard

Options and accessories available

A SC5G (grey) or SC5B (black) scrim
GSSResT ground stack tilt strap
Multi-column FG series flying grids
BRS5 series chain bridle and bow shackles for flying grid \ | /

H505 chain hoist for grid levelling ~ 1 T .
CH5 column angers | | @1

TS5 flying system tilt strap ( \ B r
Resolution 4Rlownfill system )
(When used with Res 18 on FG53 or FG55) Fig 2.31 Resolution 4T

p - D
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Re®lution 4E- basic version for installations and medium scale events
Each Resolution 4E system comprises:

A 1 x Resolution 4E complete with:
9 Integral M10 fixing points
i EP6in &link

Options and accessories

A Choice of ceramic or neodymium drivers

WB5 wheelbard

SC5G (grey) or SC5B (black) scrim

GSSResE ground stack tilt strap

Dedicated installation flying hardware

Optional flying system for occasional riggingfitgging operations

> > > > >

Resolution 4S skeletal system
Each Resolution 4S system comprises:

A 1 x Resolution 4S complete with:
1 Integral Ifting points(May be attached vertically or horizontally
depending on the required enclosure orientation)
9 Sprung terminal connectors

Driver options
A Choice of ceramic or neodymium drivers

www.funktion-one.com

Fig 2.13

Resolution 4S
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Resolution 4D downfill system
Each Resolution 4D comprises:
A 1 x Resolution@ complete with:
1 Integral flying system
9 Captive intercabinet/input cable

=03g

Options and accessories available

A Optional scrim

A Multi-column FG series flying grids \ /
A BR5 series chain bridle and bow shackles for flying grid “
A HS505 chain hoist for grid levelling / \
A CHb column hangers

A TS5 flying system tilt strap

Fig 2.14 Resolutin 4S

2.2 Unpacking and inspecting

All Funktion One products are tested and inspected thoroughly before being despatched.

A Inspect your shipment for any signs of abuse or transit damage as soon as you receive it
A If your shipment is incomplete or any ¢ contents are found to be damaged:

1 Inform the shipping company

91 Inform your dealer

We suggest that you keep some of the original packaging in case you have to return a unit for repair or replacement.

Funktion One Research Limited and its distributormoa be held liable for product damaged through the use of-approved packaging, shipping or handling
methods.
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2.3 Handling

Please handle your Resolution 4 system safely to avoid injury.

A Palletised, wrapped and strapped shipnteshould only be moved using a fdifk truck driven by a qualified forklift truck driver
A Resolution 4T systems are supplied with wheelboards making them very easy to move around and stack safely. Wheelbotodsilaier &esolution
4E systems

We recommend providing staff with suitable manual handling training before they manoeuvre a Resolution 4 system. Helpful hirstiiednle free of charge
from the UK Health and Safety Executive. S&en. hse.gov.uk/pubns/indgl43.pdf

If your Resolution 4 system is destined for an installation, ensure that it remains protected by its packaging untitihéonstite is ready for its installation.

3 Introduction & features
3.1 Resolution 4T, 4H4S & 4D

Resolution 4T touring loudspeaker system

The Resolution 4 Touring is a threy midhigh loudspeaker enclosure perfectly suited for use in medium sized
applications. Typically used two wide for-80 degree overall dispersion, the Resolutiotes also be used as delay or in
fill with Resolution Ssystems (for example as side hangs in Arena systems interspersed with Resolution 18s).

This is a powerful and efficient midgh enclosure which is designed to be operated as part of a four way system
F218, F121 or F221 bass. The sonic quality of the Resolution 4 is exceptional.

Dimensionally identical to thResolution fand 18, this enclosure also shares the same patented ainice flying system
making for fast and easily adjustable set Afl.inter-cabinet flying hardware is built into each enclosure leaving no chains,
pins or tools to loseAnd the WB5 stackable wheelboard system makes Resolution 4T and 4E systems easy to truck pa
and easy to move aroungiseewww.funktion-one.com/dl/files/Wheelboard-and-Scrim_web.pdf

The Resolution 4T system is easy to stack on top of Funktion One subwoofers usingtesG§®und stack tilt strap
with the GSMANnchor.Seewww.funktion-one.com/products/groundstacksystems/

Fig 3.11 Resolution 4T

www.funktion-one.com © Funktion One Research Limited 2012
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Resolution 4T datures
A Fully horn loaded for high efficiency
Funktion One designed Neodymium\aris
Integrated intercabinet flying system
Captive intercabinet/input cablen recessed cable pocket
Identical size tdResolution Jand 18
Supplied with protective wheelboard
Optional scrim for discrete appearance
Resolution 18 bass systemmailable(hasmatching profile)
Resolution 4D downfill also available for Resolution 4T/Resolution 18 combinations flown from FG53 or FG55 flying grids

BB B A PP

Resolution 4E basic version for installations and medium scale events
The Resolution 4E is a great loudspeakt®ice forinstallations andnediumscale eventsffering exceptional sound
quality.

With equal sound quality to the Resolution 4T, the Resolution 4E is supplied in a simplified 'trapezoid' enclosure veithodt th
built in flying hardware provided on tHell touring version. Aledicatedflying system specific to the Resolution 4E will
make this product a highly attractive choice in applications wheeasionafigging and deigging

Like the Resolution 4T the 4Eypitcally used two wide for 890 degree overall dispersiobedicated accessories also
enable the R4E to be flown and arrayed in fixed installations.

A single row of Resolution 4E cabinets may also be mowmddp of Funktion One subwoofers using the (8SE ground
stack tilt strap withthe GSMAnchor E. Se@ww.funktion-one.com/products/groundstacksystems/

Fig 3.12 Resolution 4E

www.funktion-one.com © Funktion One Research Limited 2012
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Resolution 4Edatures

A Choice of Ceramic or Neodymium drivers

Simplified eclosure igalfor permanent installations

Same sonic performance as full touring version

Dedicated installation flying hardware available if required
Optional Wheelboard (as supplied with the Resolution 4T)
Singlerow Ground Stack Securingssgm available

Optional scrim for discrete appearance

Optional flying system for occasional rigging/rilgging operations

> > >y > D> D> >

Resolution 4S skeletal loudspeaker system

The Resolution 4S is a thragay midhigh skeletal loudspeaker, specifically desijtebe cost effective by dispensing
with the touring features (enclosure and flying equipment) in fixed installation applications. It offers uniform and
controlled dispersion with sound quality equal to that of the enclosed versions.

The Resolution 4S ssiited to a wide range of applications including demanding club and theatre venues. Also availal
with a passive high frequency crossover, the R4S candmjfified to minimise overall system cost.

The midhigh horn section can be supplied rotateddhigh 90° to facilitate horizontal use where ceiling height is
restricted.

For weight critical applications the system can be specified with lightweight Neodymium magnets.

Fig 3.13 Resolution 4S
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Resolution 4S features

A

> > > > D>

Lightweight minimalist design apoach
Minimal processing and no EQ required
Equal sound quality to enclosed versions
Funktion One designed drivers

Optional lightweight Neodymium drivers
Optional passive HF crossover

Suspension points providdtlay be attached vertically or horizontatlgpending on the required enclosure orientation)

Resolution 4D downfill loudspeaker system
The Resolution 4D downfill enclosure is designed to complete ResoléResalution 18 arrays flown from FG53 or FG55 flying dtidffers extensive vertical

dispersion providing coverage right down to the first row of seats.

Its unique tapered shape allows the rest of the cluster to be coupled closely together generating a coherefiontzaned adding a finishing touch to the
spherical cluster's aesthetics.

As with other Resolution Touring enclosures, all it@inet flying hardware is included.

Resolution 4D déatures

A

b N U N S S L

Uniqueshapefor closearraying

Largeverticalcoverage

Twoway active

Hornloadedfor highefficiency
FunktionOnedesigned\Neodymiumdrivers

Built-in flying hardware

Captive intercabinet/input cablen recessed cable pocket
Optionalscrimfor discreteappearance

www.funktion-one.com

Fig 3.14 Resolution 4D
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3.2 Specifications

Resolution 4T, 4E & 4S systems

Driver complement: MHE O2yS RNRARDSNJ
yé 02yYS RNRARDBSNJ
Mé O ZSohdiider

Frequency response: 114Hz¢ 18kHz
Dispersion: 50° horizontal x 25 vertical
Sensitivity: MHE MnpR. FT2NIwm2 G wmY
yé MnyR. FT2NIm2 G mY
Mé MngpR. FT2NI m2 i mY
Nominal impedance: MHE y 2KYa
yeé Mc 2KYa
ME Mc 2KYa
Power rdings: MHE onn2 1 9{X MIunn2 LISIF] o0y 2KYao
yé Hnn2 1 9{ ynn2 LISI{1 6mMc 2KYAao

Mé€ pn2 19{3X uwunnz2 LISI]T o6mc 2KYA&ao

Voltage ratings: MHE ny SanA6vipeai B ohms)
y € pc @ Nem, 112v2pgal (16 ohms)
ME HYONXa&s pc@ LISI] dédmMc 2KYao

Calculated singleabinet maximum spl at 1m:*

*See Appendix C Lowmid 129dB spl rms, 135dB spl peak
High-mid 131dB spl rms, 137dB spl peak
High 125dB spl rms, 131dB spl peak
www.funktionrone.com © Funktion One Research Limited 2012
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Recommended amplifiepower using suitable limiters:

Drivers & connectors:

Fittings:

Weight:

www.funktion-one.com

Section

Power into 16 ohms Power into 8 ohms| Power into 4 ohms

MHE -mic2

= 300- 1,200W 600- 2,400W

y € tmid3

200- 800W 400- 1,600W 800- 3,200W

ME | A3

50-200W 100- 400W 200- 800W

Resdution 4T:
Resolution 4ECP:
Resolution 4EC:
Resolution 4ENP:
Resolution 48N:
Resolution 4S:

Re®lution 4T:

Resolution 4E:
Resolution 4S:

Resolution 4T:
Resolution 4ECP:

Resolution 4E:
Resolution 48NP:
Resolution 48N:
Resolution 4S:

Neodymium Drivers, ER®nnectorpanel & captivdink lead in cable recess
Ceramic drivers, passive HF crossover, NL4 panel sockets

Ceramic drivers, active, EP6 panel sockets

Neodymium drvers, passive HF crossover, NL4 panel sockets
Neodymium drivers, active, EP6 panel sockets

Ceramic drivers, active, industrial sprung terminals
(Optional neodymium drivers, optional passive HF crossover)

Integral intercabinet flying system
(Toggle pins at the top, spridanged tabs at the bottom,
Biscomatic tilt adjuster on back, tilt strap catches top & bottom)

M10 fixing points (top, bottom, sides & back)

Lifting points- top & back May be attachedrerticaly or horizontally as required)

46kg (101lb)
53kg (1171b)

53kg (1171b)
47kg (104lb)
47kg (104lb)

38kg (84Ib) Ceramic
31kg (71lb) Neodymium

© Funktion One Research Limited 2012
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Resolution 4D downfill system

Driver complement: yé O2YyMERNRFENIBaAaAZ2Y RNADSNI
Frequency response: 445Hz¢ 18kHz
Dispersion: 25° horizontal x 50 vertical
Sensilvity: yé MnyR. T@dNIwAbRIG YN m2 i mY
Nominal impedance: yeé Mc 2KYaxz mM¢ mMc 2Z2KYa
Power ratings y € H 1 800W B4kl6 ohm3,m €  p n,2200WPpdaki6 ohmy
\Voltageratings y € p ¢cIANPeak (6 ohm3, M€ H y3BWNIé€ak16 ohms)
Max peak voltage: 8(ntol6ohmsmé pc@NX¥a 6Ayi2 mc 2KYao
Calculated singleabinet maximum st 1m*
*See Appendix C High-mid 131dB spl rms, 137dB spl peak

High 126dB spl rms, 132dB spl peak

Recommendedamplifier power using suitable limiters:

Section Power into 16 ohms| Power into 8 ohms Power into 4 ohms
y € tmid: 200- 800W 400- 1,600W 800- 3,200W
ME | A: 50-200W 100- 400W 200- 800W
Connectors: EP6 panel & captive lead in cable recess
Fttings: Integral intercabinet flying system
Weight: 20kg (44ib)
www.funktion-one.com © Funktion One Research Limited 2012
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3.3 Dimensions

o € B i)

i

975mm
[3-2 3/8"]

\ [/ g
N N

./
Front Back Wheelboard, Cabinet face
624mm
[14‘1-334;?11125 , . [2'-0 9/16"]

Side
D g (With wheelboard attached) % %

Wheelboard, End

18° —a

510mm
[1-8 1/16"]
(e} o
— =
Bottom
Fig 3.31 ResolutiondTdimensionsg mm (ft & inches)
www.funktion-one.com © Funktion One Research Limited 2012
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N~y o= ]
I T“\ Connection options include
% Q 0 Speakon, EP6 and terminal block.
862mm
975mm
[3!_2 3/8"] [2"9 1 5/1 6"] O
128mm
\ ||I / [51/16"]
484mm 276mm 333
(1-7 1/16"] [10 7/8"] =smm M10 fixing points
[1'-11/8" .z
9 positions:
[— 2 each top, bottom & sides
1 centre lower back
18°
° ° 510mm
[1'-8 1/16"] °

227mm
[8 15/16"]

C—— f

Fig 3.32 ResolutiondEdimensionsg mm (ft & inches)
www.funktiorrone.com © Funkton One Research Limited 2012
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502mm 2 ] <

=] =]

The Mid-High section may be built in

485mm one of three orientations enabling the
[1-7 1/8"] /-Lif‘ting point R4 Skeletal to be used any way up.
= | 1
945mm
| [3'-1 3/16"]
/—Lifting point
f f
260mm
[10 1/4"]

Fig 3.33 Resolution4Sdimensions¢ mm (ft & inches)
The lifting points are shown for vertical orientation (main drawing) and horizontal orientation (inset)

www.funktion-one.com © Funktion One Research Limited 2012
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325mm
[1'-0 13/16"
482mm
[1'-6 15/16"]
756mm
[2'-5 3/4"
Q

230mm
[9 1/16")

Fig 3.34 Resolutbn 4Ddimensions¢ mm (ft & inches)

www.funktion-one.com © Funktion One Research Limited 2012
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4 Flying and stacking

4.1 Mechanicalsafety

A (I TS08 A3 SOSNE2ySOQ% oOdAAYSHEAH
However tight the deadline, alwayensure thatrigging and installation work is completed by fully quaeétli and experienced personnelearing
safety boots and hard hats as necessary.

Use only Funktion One manufactured or approvélging andstacking accessories.

4.2 Resolution 45 flying systemintroduction

Overview
Resolution 45 and 18&ouring encbsures are dimensionally identical to each other and share all necessary inter
cabinet flying hardware.

A three wide, twadeepResolution 4rray plus downfills- weighs less than #n and flies from a single point

The intuitive simplicity with whicthe cluster clips together combined with the enclosures' extreme lightness and
small size makes working with the system a liberating experience from handling and rigging perspectives, as endor
by enthusiastic users worldwide.

Resolution $oint sourcearrays are built as multiple columns hung on the spokes of purpagegrids. The grid
spokes & set for 40- 45°horizontal splay angles and aspaced to allow room forertically curved arrays.

The integral cabinet fittings are also useful for grawwtacking. Enclosures can easily be secured, linked and aimed.

www.funktion-one.com © Funktion One Research Limited 2012
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Safety Steel
\ Flying grid radial %VI
[

[] [-] [~]

Quick deployment
An arena cluster can usuablg assembled and flown by just two people in /

about 20 minutes.

Column Hanger
Connects to grid radial with a 12.5mm dia.

The hardware comes built in to the Resolutidfiand4Denclosures, with "Sword Bin" and piovides a universal joint

no bits to lose and no tools required. The cluster is solid and it is A Bmm stesl wire rope is permanently
straightforward to aim the loudspeakers where they are required. connected to one end of the hanger and loaps
over the Grid radial back to the spreader Tilting Strap only
This steel provides a safety bypass to both the S50mm webbing
Inter-cabinet splay angles may be set accurately, with repeatability pin conection and the universal joint, /
assured, thanks to the noveBlscomatic" tilt adjustment mechanism built S
into the back of theResolutioMTtouring cabinetsgee next page — _\
\ \
s . . . . . Resolution 4 \
Each sprindninged flying tab forms an intezabinet pivot making any re selfweight 46Kg | \
aiming very easy. Two people camnset the vertical angles without - \
lowering the cluster to the ground '.
Note I"'ll
The Resolution 4Bownfill cabinet has narrower horizontal coverage than
the Resolution 4T but may be used beneResolution 4/Resolution 18 \ A
combinations flown from FG53 or FG55 flygrgls.lts width and spring o
hinged flying tabs are fully compatible for easy integration. Resalution “Downfill”
19Kg
See array plan views later.
Fig 4.21 Flying system
www.funktionrone.com © Funktion One Research Limited 2012
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4.3 Flying facilitiesvs loudspeaker type

Resolution 4Ttouring loudspeaker system

ResolutiondTintegral rigging
A Antiluce (toggle) pinsat the top
A Biscomatic tilt adjustment mechanisnat the bottom rear
A Springhinged flying tabs (not visiblepat the bottom sides

Funktion Qne approvedflying parts.

A Quick deploymat integral flying system
CH5 column hangers —
Multi-column FG series flying grids @
BR5 series chain bridle and bow shackles for flying grid
H505 chain hoist for levelling grid

TS5 flying system 4m tilt strap with dowit strap

TS5S flying system 2m tiltimp - no downfill strap H

> > D> >

Biscomatic tilt adjuster

SeeSection 4.4or further details and user guidance

M

a— o

Spring-hinged flying tabs/

{underneath}

Fig 4.31 ResolutiondTintegral flying system
(CH5 column hanger complete and safety steel attached)

www.funktion-one.com © Funktion One Research Limited 2012
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Resolution4E- basicversion for installations and medium scale events

Integral rigging
A Integral M10 fixing points

Funktion One approved flying parts.
A Optional flying system available for infrequent (e.g. seasonal) riggirigdeng

N
g |
- Y . 3
p—d M10 fixing points
~f/~=’—- S 9 positions
/ Y

128mm

N _
[5 1/16"]

- |
< — [l |I Qb / ;I\ ©© ﬂ
/|

. 27Bmm
[10 7i8"]

-

Fig 4.32 Resolution 4E fixing pats

© FunktionOne Research Limited 2012
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Resolution4Sskeletal loudspeaker system

Integral rigging
A Integral lifting pointyMay be attached vertically or horizontally depending on the required enclosure orientation)

Lifting points

Lifting point

Fig 4.33 Resolution 48S lifting points

www.funktion-one.com © Funktion One Resrch Limited 2012
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Resolution 4D downfill system

Integral rigging
A Quick deployment integral flying system Antiluce pins (must be fully latched)

Funlftion One approved flying parts.

A Multi-column FG series flying grids available
A BRS5 serig chain bridle and bow shackifes flying grid
A H505 chain hoist for levelling grid
A CHS5 column hangers available
A TS5 flying system tilt strap available b

Ut

/\
Fig 4.34 Resolution4D integral rigging system
www.funktionrone.com © Funktion One Research Limited 2012
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4.4 Main touring systenflying componentsand typical grid layouts

Column hanger for Resolution4Ttouring system

CH5 Column Hanger used to attach top Resolution enclosures in
cluster to grid spoke.

| Antiluce pins (must be fully latched)
Sprung swordpin passes
through hole in grid spoke. ~ Safety steel passes over spoke and
(must be fully latched) is easily secured with the snap hook.

Fixed Shackle

Snap Hook

Holes for enclosure attachment via
antiluce pins

Universal Joint fixes correct column orientation, whilst allowing
column to swing for and aft and side to side, preventing excess
stresses on the flying system.

Slot provides vertical tolerance for easy enclosure attachment. (1

Fig 4.41 Column hanger details (lefdfitted to Resolution4Tenclosure (rijht)

www.funktion-one.com © FunktionOne Research Limited 2012
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FG42 (2vay) and FG43 (@ray) flying gridgFG43 shown)

FG sdes flying grids catefor a variety ofResolution 4array widthstypically 1, 2 or 3aumns wide, set tdorizontal splay angles df° (FG43, FG53 & FG55)

or 45° (FG42)See plan views later.

Shortening Hook for holding
ring closer to Grid (angle
between chains must not
exceed 90°)

Rigging point 681mm £195mm —
| (depending on loading)
/mE\

W

H505 Chain Hoist

FG series flying grid

1461mm

gy
Nl View showing central radial
H plus left & rear bridle legs only

CHS Column Hanger Tilt strap

1000mm

Fig 4.42 FG433-wide flying gridwith BR3 bridle and H505 chai hoist attached via SH32&hackles not to scale
(Note tilt strap fits behind tilt strap restraining point see central radial view)

Resolution 4 gds
FG422-way flying grid for 2wide Resolution 4 arrays

FG42with integralchain bridle-19Kg
2 cdumn hangers & tilistraps- 10Kg

Total flying weight without Loudspeakers29Kg

2 to 3-way system weight (excluding cables)

FG43 3way flying grid for 2 or 3vide Resolution 4 arrays

FG43-35Kg 5 shackles3.25Kg chain bridle (complete withhain hoisty 11Kg
3 column hangers & tikstraps- 15Kg

Total flyingweight without Loudspeakers 64.2Kg

To calculate system weight, justda: 46Kg per R4, &g per R18&nd20Kg per R4D (downfill)

www.funktion-one.com © Funktion One Research Limited 2012
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FG53 and FG55 flying grids may also be used for Resolution 4 gr@gsshown)

Resolution 4 systentaay be flowrnwith 40°horizontal splay angles usifgs53 or FG55 gridaith 20° spoke splay) either bgaving the intermediate spokes
unused- or by using the intermediate spokes to fly Resolution 18 bass cabBetsplan views later.

Shortening Hook for holding
ring closer to Grid (angle
between chains must not
exceed 90°)

Setup shown for a
3or 5 wide fiying ¢

— H505 Chain Hoist -

=

Rigging position
Je—655mm +170mm —
7T% (depending on
loading)

SH325
Bow Shackle

FG55
<N

Gl

2195mm

| |\ﬁ|
CHS5 Column Hanger._ |
\

! ‘-7 1075mm

Tilt Strap

View of central radial

Fig 4.43 FG55 5wide grid scheme with BR5 bridle, and H505 chain hoist attachedSiH325hackles; not to scale
(Note tilt strap fits behind tilt stap restraining point- see central radial view

FG53 3way flying grid for a 2vide Resolution 4 arrays plus
an optional @ntral Resolution 18 bass column if required

FG53 Grid and 5 shackle31.25kg
Chain bridle + rear chain hoist1kg
3 column hangers & tilt strapslOkg

Total flying weight for a 3vay array without loudspeakers 57.25kg

www.funktion-one.com

FG55 Bwvay flying grid for a 3wide Resolution 4 arrays plus
2 optional interspersed Res 18 bass columns if required

FG55 Grid and 5 shackles4.25kg
Chan bridle (c/w rear leg hoistl1kg
5 column hangers & tilt straps25kg

Total flying weight for a Swvay array without loudspeakers 90.25k

26
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A Do not overload the flying system!

A maximum offour Resolution 4 cabinetsplus an additional downfil- may be flown from each column hanger

Fig 4.44 FG43 gd with column hanges on outer points- for 2 or 3 cabinets per columr{+ downfill if required) - or if more downtilt is required
(Bridles, safeties etc not shown)

Fig 4.45 FGA43 gd with column hangeron middlepoints - for just 1 or 2 cabinets per columnor if more uptilt isrequired
(Bridles, safeties etc not shown)

www.funktion-one.com © Funktion One Researchnlited 2012
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Fig 4.46 FG43grid with top row in place- on outer hanger pointdor 2 or 3cabinets per columror when more downtilt is required
(Bridles, safeties etc not shown)

ResolutioM T cabinds with their column hangers on the outer hgar pointsin preparation for & or3-deepcluster or if an overall dowtilt is required.
Placing column hangers in th@ward (outer) position helps counteract the tendency for deep, curved columns to tilt upwards about their centre of gravity.

www.funktion-one.com © Funktion One Resear Limited 2012
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Fig 4.47 FG4 grid with top row in place on inner hanger points for just 1 or 2 cabinets per column or when moretiltds required
(Bridles, safeties etc not shown)

ResolutioM Tcabinets withtheir column hangers on theiddle hanger paits in preparation for a 1 or-8eep cluster or if an overall it is required. Placing
column hangers in position further back helps counteract the tendency for shallow columns to tilt downwards about theiotgnavity.

www.funktion-one.com © Funktion One Researtlimited 2012
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2-wide Resolution 4 array using FG42 drand the auter hanger points

e Column hanger points o Tilt straps fit behind these points

Fig 4.48 FG42rid stowing main bridle points for a 2vide array. (Outer hanger positions for $abinets per column or for more downtilt)
Use steel wire rope sligs (with PVC protective tubing) near the main bridle points as safety baok

Note that the FG42 grithasa 45° intercabinetangle (to cater for high tilt operations) andstsupplied complete with an integrall@ged bridle

www.funktion-one.com © Funktion One Research Limited 2012
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2-wide Resolution 4 array using FG42 gadd the mddle hanger points

e Column hanger points o Tilt straps fit behind these points

, ‘ ff""f Q. “‘\ \ R\
bridle points\ \, =
(5 \

Fig 4.49 FG42rid sltowing main bridle points for a 2vide array. (Middle hanger positions for just 1 or 2 cabinets per columar for more uptilt)
Use seel wire rope slings (wth PVC protectiveéubing) near the main bridle pointgas safety backups

Again, mte that the FG42 grid has45° intercabinetangle and iis supplied complete with an integrall@yged bridle

www.funktion-one.com © Funktion One Research Limited 2012
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2-wide Resolutiord array using FG3lgrid
Onouter hanger points

e Column hanger points e Tilt straps fit behind these points

A 9 D\ - Safety point
Ill = 3

T

Safety point

/

Fig 4.410 FGA43grid stowing main bridle pointsand safety pointsfor a 2wide array
Outer hanger positions fo2 or 3 cabinets per columr{+ downfill if required)- or for more downtilt

www.funktion-one.com © Funktion One Research Limited 2012
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2-wide Resolution 4 array using FG43 grid
On middle hanger points

e Column hanger points e Tilt straps fit behind these points

Safety point

!

Safety point

Fig 4.411 FG43yrid stowing main bridle pointsand safety pointsor a 2wide array
Middle hanger positions fotl or 2 cabinets pr column- or for more uptilt

www.funktion-one.com © Funktion One Research Limited 2012
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3-wide Resolution 4 array using FG43 grid
On outer hanger points

e Column hanger points e Tilt straps fit behind these points

Safety point

Safety point Safety point

Fig 4.412 FGA43grid stowing main bridle pointsand safety pointsfor a 3wide array
Outer hanger positions fo2 or 3 cabinets percolumn- or for more downtilt

www.funktion-one.com © Funktion One Research Limited 2012
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3-wide Resolution 4 array using FG43 grid
On middle hanger points

e Column hanger points e Tilt straps fit behind these points

Safety point

Safety point

Fig 4.413 FG43yrid stowing main bridle pointsand safety pointsor a 3wide array
Middle hanger positiondor 1 or 2 cabinets pr column- or for more uptilt

www.funktion-one.com © Funktion One Research Limited 2012
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Typcal Resolution 4 layout using aRG53grid
2 x Resolution 4 (plus an optional central Resolution 18)

o Tilt straps fit behind these points o Tilt straps fit behind these points

o Column hanger points o Column hanger points

. Safety point

, Safety point

>

L]
A anp W =
= — e — =
{ ] i
Res 18

Safety point

Safety point

Fig 4.414 FG53 gridwvith column hanger, tilt strapbridle & safety points
Outer positions for columns o2 or3 or more cabinets or for more downtilt

Fig 4.415 FG53 grid wittcolumn hanger, tilt strapbridle & safety points
Inner positions for columns of just 1 or @abinets- or for more uptilt

www.funktion-one.com © Funktion One Research Limited 2012
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Typical Resolution 4 layout using an FG55Igri
3 xResolution 4 (plus optional 2 x Resolution 1&) outer hanger points

e Column hanger points e Tilt straps fit behind these points

.- i . N
" s \ )/(', \\\
0, - =
Main bridle points_ \g —— % [N \\\
g
L

Res 4

Fig 4.416 FG55rid showingmain bridle pointsfor a 3 x Resolution 4 columns (plus optional 2 x Resolution 18 columns as shown)
Outer harger positions for2 or 3 cabinetsper column- or for more downtilt
Unused bridle pointgindicated with orange dotsjnay be used for safeties

www.funktion-one.com © Funktion One Research Limited 2012
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Typical Resolution 4 layout using an FG55 grid
3 x Resolution 4 (plus optional 2 x Resolution 18) on inner hanger points

e Column hanger points e Tilt straps fit behind these points

FHg 4.417 FG55 grid showing main bridle pointer a 3 x Resolution 4 columns (plus optionak Resolution 18 columns if requiréd
(Inner hanger positions fojust 1 or 2 cabinets per columsnor for more uptilt)
Unused bridle pointgindicated with orange dots)may be used for safeties

www.funktion-one.com © Funktion One Research Limited 2012


http://www.funktion-one.com/

Typical FG55 house left grid layog® x Resolution 4 (plus optional 2 x Resolution 18) on outer hanger points
(Note the CWS55 counterweight position to offset the weight of the unused gridespidie final CW55 position is best determined on site)

e Column hanger points e Tilt straps fit behind these points

CW55 to balance i
out unused spoke .-

Unused spoke

s o |

Main bridle points

Res 4

Fig 4.418 FG55 grid showing main bridle poinfsr a 2 x Resolution 4 columns (plus optional 2 x Resolution 18 columns as shown)
(Outer hangetpositions for 3cabinets per column or for more dowrilt)
Unused bridle pointgindicated with orange dotsjnay be used for safeties

www.funktion-one.com © Funktion One Research Limited 2012
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Typical FG55 house right grid layoy? x Resolution 4 (plus optional 2 x Resolution 18) on outer hanger points
(Note the CW55 counterweight ption to offset the weight of the unused grid spoKée inal CW55positionis bestdetermined on sitg

o Column hanger points e Tilt straps fit behind these points

> CW55 to balance
+,» out unused spoke ,x [ N ]
. / L

-

Unused spoke

Res 4

Fig 4.419 FG55 grid showing main bridle poinfsr a 2 x Resolution 4 columns (plus optional 2 x Resolution 18 columns as shown)
(Outer harger positions for 3cabinets per column or for more downtilt)
Unused bridle pointgindicated with orange dotsjnay be used for safeties

www.funktion-one.com © Funktion One Research Limited 2012
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Typical FG55 house left grid layog® x Resolution 4 (plus optional 2 x Resolution 18) ongnhanger points
(Note the CW55 counterweight position to offset the weight of the unused grid spoke. The final CW55 position is best eletenrsite)

o Column hanger points o Tilt straps fit behind these points

CW55 to balance W
Unused spoke ® 0 \ out unused spoke -

Fig 4.420 FG55 grid showing main bridle poinfer a 2 x Resolution 4 columns (plus optioriak Resolution 18 columns as shown)
(Inner hanger positions for just 1 or 2 cabinets per columor for more uptilt)
Unused bridle pointgindicated with orange dots)nay be used for safeties

www.funktionronecom © Funktion One Research Limited 2012
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Typical FG55 house right grid layoy? x Resolution 4 (plus optional 2 x Resolution 18) on inner hanger points
(Note the CW55 counterweight position to offset the weight of the unused grid spoke. The final CW55 position is best eletenrsite)

o Column hanger points o Tilt straps fit behind these points

> CW55 to balance
*, out unused spoke

Unused spoke

Fig 4.421 FG55 grid showing main lalle pointsfor a 2 x Resolution 4 columns (plus optional 2 x Resolution 18 columns as shown)
(Inner hanger positions for just 1 or 2 cabinets per columor for more uptilt)
Unused bridle pointgindicated with orange dots)nay be used for safeties

www.funktion-one.com © Funktion One Resrch Limited 2012
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4.5 Resolution 4/5 buring system igging procedure

(5-wide Resolution Sexampleshown)

Grid
The grid is lifted via a BR8&}y bridle and three Funktion One SG325 bow shackl

When the system is picked up by a motodsghainhoist (out of shot), theridle
heightallows room for the chain bag.

Fig 4.51 Grid spokegive the optimum horizontal splay angle
(20 degreedor Resolution 5, 40 degrees for Resolution 4)

Hard chain hoist
A hand operated 0.5T hand chain hoist (blue mechanism)s the back leg dhe bridle to enable simple grid
levelling.

¢tKS KIFIYyR OKIAY K2AailiQa RNAGS OKIFIAYy akKz2dzZ R 6S (dz01 SR
Use the drive chain to ensure thedis horizontal from the outset. This will make the array assembly easier.

Relevel as necessary during array assembly.

< Fig4.52 Rear view of the grid with hand chain hoisttached via an SH325 bow shackle

www.funktion-one.com © Funktion One Research Limited 2012
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The 5way grid can also be used ttyfthree and four wide clustetsi.e. 5 x Resolution 5, or 3 x Resolution 4 with Resolution 18 in between

If a four wide cluster is required then the three bridle legs are moved to additional shackle points on the grid balatae. A CW55 16.5kg countegight is
available to offset the weight of the opposite unused spoke.

Seeplan viewsS I NI A S NX

The front bridle leg is attached to the appropriate grid point via a bow
shackleg seegrid layous (Figs 4.48 to 4.421) earlier.

Hanger attachment points can be seen on the grid spoke
For deep clusterg3-4 cabinets plus a downfillhang the columnfom the
front point on the spokedo counteract a deep cluster's tendency to deyelo

an upwards tilt.

For shallower clusterél-2 cabinets plus a downfillhe top boxes can be
brought closer together by using the poiitrther back on the spoke.

Fig 45-3 Bridle and hanger points

www.funktion-one.com © Funktion One Research Limited 2012
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CH5 column hangers

CHS5 column hangers are attached to the appropriate spoke of the grid by $paited drop
nose sword pins that are captive to the column hanger.

Fig 4.54 Column hanger attachment

Tip!
YSSLI G KS a g-goshpivdtfoiyitQeiticaRtdl@ev@nt the nose from
dropping inside the grid box section.

Pass the safety steeler the grid andgecure in to theother side é the column
hangerplace witha carbire (snap) hook

Fig 4.55 Front view of a column hanger attached to the grid

www.funktion-one.com © Funktion One Research Limited 2012
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Fig 4.56 Enclosures aligned neahe grid Fig 4.57 Antiluce toggle pins on thenclosures ready to go...

Forward planning always makes rigging operations run more smoatisiyecially if local crew are unfamiliar with the system.

Move your Resolution cabinets close to their final poss and float the grid (plus column hangers) at just the right height to align the cabinet toggle pins with
the column hangers.

Note
The dimensionally identical Res 4 and Res 18 enclosures can also be flown fr@d3bigd. Should the wider dispensi Resolution 4s be used they should anly

be located on every other colurmimterspersed with Res 18s. We make several variants of this grid with increased horizontal angle between spokes specifically
designed for Resolution 4s on their own.

www.funktion-one.com © Funktion One Research liied 2012
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Fig 4.58 Theintegral antilucetoggle pins pass through holes in the CH5 column hangers.

SeeFig 4592 @BSNI S| F X

www.funktion-one.com © Funktion One Research Limited 2012
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On the top row of an array the antiluce-pins link
directly to a column-hanger on the flying grid.
It is easiest to attach the Column hangers to the grid first.
Then get the grid hanging at the right height Clip Safety Steel
. . . ip Safety Steel over
Clip Safety Steel over to attach the R4/5s without having to lift them up. the fly-grid radial,
the fly-grid radial. /
Column Hanger. R Gid. ©
[ Te
Antiluce pin. E]ﬁ ﬂﬁl
— —
o|fa
o
o
2
O \
Make sure the Antiluce pin
has been tipped up (1)
and firmly slid down (2).
Fig 4.59 Hangerattachment and locking procedure
www.funktionrone.com © Funktion One Research Limited 2012
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The toggle pins shoulthen be latched in place to secure the cabinet.

Fig 4.510 The toggle pin matedwvith CH5 column hangerandrepeated with each enclosure on the top row.

www.funktion-one.com © Funktion One Resear Limited 2012
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Fig 4.511 Attach tilting straps to the grid using the smallesvord pin Fig 4.512 Srap positionsare markedwith discs
(On a special fitting that forms part of the strapssembly

These strap positionmay beused for different verticatabinetto-cabinet splay anglesbut should beeft hanging freely from the grid at this point.

a2NB 2y adNF LA fFdSNX

www.funktion-one.com © Funktion One Research Limited 2012
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Fig 4.513 Raise he grid & move the next row of enclosures in place Fig 4.514 Wheelboardsare removed byunfastening theflip catches

Note
A FiveResolution Jer roware shown
A ThreeResolution 4lus two intermediate Resolution I8r rowwill be the same width

www.funktion-one.com © Funktion One Research Limited 2012
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Fig 4.515 Deploy the sprung flying tab(from the cabinets above) place Fig 4.516 This isrepeated for each enclosure in the second row
each oneover the lower cabinet's toggle pin& securely htch each pin.

SeeFig 4.517 overleaiX

www.funktion-one.com © Funktion One Research Limited 2012
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Between each row of cabinets the sprung tabs on the bottom of
each cabinet fit over the Antiluce pins on the cabinet below.

With practice it is possible to raise the previous row to a suitable
height so the next row can be fitted without having to lift them up.

It is important at every stage to make sure that the Antiluce pins
are properly secured.

Antiluce pin.

T

o\

Sprung tab in bottom of cabinet
swings down over Antiluce pin.
Antiluce pin is then turned up and
slid firmly down to lock.

ﬁl‘

Make sure the Antiluce pin
has been tipped up (1)
and firmly slid down (2).

"Biscomatic”

Sets angle between cabinets.
slide button down to and engage
in slot by required letter.

See label inside cable box for details.

/

Fig 4.517 Enclosureto-enclosure attachment and locking procedure

www.funktion-one.com

53
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Tilt settings

P- 15° & Park
F-12.5° P
E- 10°

D-7.5°
C-5°
B- 2.5°
A-0°

Fig 4.518 The 'Biscomatic' auto spacer must be set to achieve thgquired Fig 4.519 'Biscomatic' adjustmentn 2.5° steps
vertical splay angle between enclosures

These inter-cabinet anglesan easily be adjusted later without having to ground the cluster

www.funktion-one.com © Funktion One Research Limited 2012
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Fig 4.520 The array can then raised agaready for the Fig 4.521 The straps can bhooked into the
next row of Resolution enclosures bottom of the cluster and ratchetedo ensure
aneat array with aligned bottom corners

Note again

Five Resolution 5 per row are shown.

ThreeResolution 4plus two intermediate Resolution 18 per row will be the same width.
SeeFig4.523F 2 NJ Y2NB GAf G AGNI LI RSGIATAX

www.funktion-one.com © Funktion One Resrch Limited 2012
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Adding Resolution 4D downfills

If downfills are required they can easily be added to the completed array.

Note that the Resolution 4Dlownfill cabinet has narrower horizontal coverage than the Resolution 4T but may be used bReeadtition 4TResolution 18
combinations flown from FG53 or FG55 flying grids.

F6o2@0S YR YIFIiSR gA0GK GKS Rz

A Do na overload the flying system!

A maximum offour Resolution 4or Resolution Scabinets- plus an additioral downfill - may be flown viaeach
column hangerfrom an FG seriegrid.

www.funktion-one.com © Funktion One Research Limited 2012
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TS5 Tilt strap details

Vil

Tilt strap fits behind Tilt strap points

\k& appropriate point

Tilting Strap
Ratchet to secure flying 50mm webbing
system (TS5).
Buckle lefs user control tilt Resolubon §
'__f___,r-" angle of R4D by

shortening strap

a——
fl __——— Hook to go into bottom of
J R4/5T biscomatic
/ Hook to go into bottom of R4D ) Resslution *Dawnfill®

Fig 4.523 The TS5 lowestrap hook is used to set the Resolution 4D downfill angle (Resolution 5 array shown).

Again, note thathe Resolution 4downfill cabinet has narrower horizontal coverage than the Resolution 4T but may be used bResatttion
4T/Resolution 18 combinadns flown from FG53 or FG55 flying grids.

www.funktion-one.com © Funktion One Research Limited 2012
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4.6 Stacking

Features:
A Ingenious design facilitates safe, secure and accurate R4/5 ground stacking

)>\

Fast and Easy to set up

)>\

Fixed and optimised horizontal array angles

)>\

Vertical angle adjument for controlled coverage

>\

The variety of available boards provide

>\

different stacking configurations for different environments

>\

Interchangeable parts can be used on different boards

Overview:

Funktion One's Ground Stack board system provides a safaresand accurate method for ground stacking Resolution 4 and 5, E and Touring enclosures on a
variety of Funktion One bass. The System consists of a board which is clamped to the bass stack by mating bracketsldndssstragethat runs from the

lowest bass handle on one side, up and over the board and down to the lowest handle on the other side.

With the board attached to the bass (and the bass stack secure), various metal brackets are slotted into the board we&hwobvto use attachment patis
for the Resolution enclosures. The boards themselves have no permanent attachments making them easy to transport witffiogt snag

Resolution dhoards provide the optimal@f horizontal array anglesetween enclosures. Several different boards ardlatabe which provide for all of the most
commonly used stacking configurations. The metal mating parts and straps are common to all boarals tiedtefore be intechanged.

Ground Stack Boards are usually supplied as complete kits but can be purchabkeit own for users that want the flexibility of multiple stack configurations
with a common set of matingarts. Tourindresolution Znclosures can be safely stacked two high on tofhnebasscabinets(assuming solid and flat ground)
using the boardystem combined with the integral flying linking hardware provided on the endeghemselves.

ResolutiodEenclosures can be stacked one row high. All parts are common with the exception of the rear anchor and strap which dedl@tted to the
touring or E enclosures.

www.funktion-one.com © Funktion One Research Limited 2012
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Sacking at a glance

GSS-Res T ratchet strap GSM-Anchor

Used with touring enclosures to provide a location for the built in
"Biscomatic” tongue so that the required downward tilt angle can be set

Two rows of touring enclosures can be stacked using
their integral spring-hinged flying tabs and toggle pins

Resolution 4/5T

GSB
A choice of different GSB ground stack boards
is available for different stack configurations

Made from 18mm Finnish Birch Ply and
finished with Funktion One violet paint

(See later) GSM-Clamp

Slide onto the underside of ground stack board to secure it
to rear of bass enclosure

(These spring against the clasps used on the front)

Can be bolted to the dedicated T-Nuts on the rear of the bass
for permanent installations (though not necessary for touring use)

GSM-Clasp (fitted afterwards)

Two S-profile clasps are used to hold
lower front edge of each loudspeaker in

place after the ground stack hoard has / /
been attached to the bass enclosure

Ground stack boards are machined so that clamps fit a variety
of Funktion One bass systems

(note different
orientation)

GSM-Clasp (fitted first) \@
Clasps slide onto underside of Ground Stack 2

Board and hook round top front edge of bass enclosure This strap secures the bass enclosures and board together

Once the board is located and secure with clasps and
clamps on underside, the GSS-Bass Strap is added

Bass enclosure

The ratchet strap is terminated with metal ovals which
locate in the lowest bass handles on either side of the stack

Fig 4.61 Resolution 45T illustrated- Res 4 series and Res 5 series use simdahhiqgues and many common parts

www.funktion-one.om © Funktion One Research Limited 2012

59


http://www.funktion-one.com/

Resolution 45T stacking- rear view 'Q | \_‘ ’_[ | éﬂ
(The Resolution 4& 5Tdetails are the same) GSS-ResT - _D. ‘ ‘ ’_’|‘
Ratchet Strap ‘ |
Overview q L
A Straight, ratchetadjustable GSResT tilt strap

system available

Choice of GSB ground stack boards

GSMAnNchor and GSKClamp available

GSSBass ratchet strap available GSM-Anchor

> > >

The ResT strafisSSRes) has a hook at each end and
runs from the handle in the top of the touring enclosure GSB
to the slot present in either type of anchor. This strap is |
long enough for three vertically linked touring enclosures, |
although in normal use we advise a maximum of two |
rows.

-
-
]
]

GSs-Bass ——
Note Ratchet Strap
The Resolution 4/Tcabinets may also be used with: . . " . .
A The GSNAn(_:hor_ E tilt systerwhlc_h provides - ] PR Bass
greater declination than the touring anchor

A The GSRes E strap system

a
[

[
a
a

——+—" Enclosure

= [ S

Fig 4.62 Rear view of Resolution 4/5T stack

www.funktion-one.com © Funktion One Research Limited 2012
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Resolution4/5 Estacking- rear view
(The Resolution 4E 8Edetails are the same)

GSMAnNchor E

Criginally designed for use with the Resolution E enclosures,
which do not have the built in 'IBcomatic”, the EAnchor
facilitates externatlownward tilt angle adjustment for both

Res 44Eand Res 4T cabinets - GS5-Resk

Ratchet Strap "v™

The rear of the enclosure rests on a captiveck which can
easily be moved to different heights for different downward
angles.

GSSResE
This Ystrap is required for each anchor position. GSB

The lower end of the ResEstap GSSResk is |'
threaded to the EAnchor and once threaded can |
be left attadied. The upper ends are secured by Y= |

metal ovalghat locate in the side handles. Q GSS-Bass ——— e o
& Ratchet Strap I v o b1 oo
The indexed block in thEAnchor sets the - ’ .. . o .
declination of the enclosure. The strap is [ + o ] = - Bass
tightened just sufficiently to secure the R4/5 E. ' ——1+— Enclosure

Please note
Only one row of E enclases can be deployed in this way

Fig 4.63 Rear view of Resolution 4/5E stack
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Resolution4/5 series rear anchor options

Resolution 4/5T Cabinet Resolution 4/5E Cabinet
with T-Anchor with E-Anchor

Resolution 4/5T Cabinet with
E-Anchor. Allows for optimum ftilt
(especially when used with
biscomatic tongue)

The illustration showsfrom left to right:

A Resolution 44T cabinet with Fanchor- uses the rear 'Biscomatic' for tilt adjustment

Fig 4.64 Resolution 4/5 series rear anchor options

A Resolution 44Ecabinet with Eanchor- has moveable block for a wide range of tilt adjustment

(Limited to one row of Resolution 4Eonly)

A Resolution 44T cabinet with Eanchor- used in conjunction with rear 'Biscomatic' for a wider range of tilt adjustment

www.funktion-one.com
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Resolution 4 & 4Eground stacking board options

"l

. &

EEXHALE
= o &

GSB-A For 2 wide R4 on
F121, F221 or F218

\S
00

D ) (

2xR4

e & ...
==

GSB-B For 2 wide R4 on F218

GSB-C For 3 wide R4 on 1 or 2 wide F218

Anchors at rear of Res 4 cabs shown in orange

GSB-H For 3 wide R4 on 1 wide F221,
2 wide F121, 1 or 2 wide F218

Fig 4.65 Loudspeakerto-board class (front - in greer) and anchos (rear- in orange

See net page for a avay example showinghow aGBBENR dzy R a il 01 02 NR A& FGiGlFIOKSR (G2 OFNAR2dza o6l aa
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GSRA 2-wide groundstack board deployment with F221, F221 akR@18

Two pairs of GSM-Clasp positions
for holding front lip of R4s

Inverted GSM-Clasp
positions, grips front of bass
(common to all bass)

Rear GSM-Anchor / Anchor E positions
(common to all bass)

(common to all bass)

F121

Carrying
handle on

CoG F221 F218

=y TR H -

R4x2

Single GSM-Clamp
position for use with

F121

www.funktion-one.com

| |

| |

I |
A 5

R4x2

=

== /

Strap recess in line with

Dual GSM-Clamp Strap recess in line with Dual GSM-Clamp
21" enclosure handles

positions for use with 18" enclosure handles positions for use with
F221 F218

Clamps securing board to rear of bass cab shown in blue
{may be bolted into bass cab T-nuts for permanent use)

Fig 4.66 Ground stacking boareto-bass cabinet clasp(front ¢ in green) and clams (rear ¢ in blue)

© Funktion One Research Limited 2012
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5 System design

5.1 Hearing safety

A Enjoy your system responsibly

Funktion One loudspeaker systems are designed to provide extensive audience coveoagdistidrtion and are capable of producing very high Aiézld
sound pressure levels.

The richness and impact of a powerful sound system can be great fun and very exhilarating; but please enjoy your Furstsden®Oresponsibly by following
the advicebelow...

A Design your system for good projection and coverage without overexposing specific audience areas to damaging levedd.dadieitte members
should not be exposed to levels significantly geedhan levels at the mix position.

A 52y Qi yowlkdrs@o8 close to high power loudspeaker systems during systeapseErroneous patching or amuting by others could generate
unexpected and damaging sound pressure levels duringset

A Wearing ear plugs may be a sensible precaution during sysetups but remember that you have a duty of care towards the venue staff and the
audience. Mix engineers, DJs, subcontractors and venue management should not make system level and equalisation déstisi@asingdniear plugs
as this could overexposesnue staff or the public in the vicinity

A Hearing loss is cumulative and can result from lergn exposure to sound pressure levels as low as 85dBA. Installers aimdcgetv should consider
longterm staff exposure when making high power loudspeakacgient and aiming decisions and managers should rotate-staffecially security
staff at the front of the audienceto minimise the exposure of any one group.

A Check the relevant noise exposure/noise at work regulations and comply with them. Ifbih deak expert advice.
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If no noise exposure/noise at work regulation is available, we suggest the following LAsgqigtfted Equivalent Continuous spl) and peak spl limits for
staff:

*LAeq is referred to as dBA Leq on some nsete

85dB LAeg8hrs
88dB LAeg4hrs
91dB LAeq2hrs
94dB LAeq 1hr
97dB LAeq30mins
100dB LAeg15mins

Instantaneous/peak sound pressure levels must never exceed 13WadBgGted)

Leq is the average spl over a defined time period. We would suggesdging and logging LAeq, and logging peak spl, over consecutive 10 minute
periods. LAeq may be logged with an integrating spl meter or by using a calibrated microphone and 10 with the appropdateeasurement
software.

Note!

We're not being partypoopers here! Unweighted instantaneous sound pressure levels (especially where there's a solid bass presence) will iabdlyonside
higher than the dBA LEQ figure which has significantly reduced LF and HF sensitivity and is averaged over a consideeaioie. tim

5.2 Calculating array coverage

Apart from its superior impact, clarity and detail, one major advantage of a Funktion One array is the ability to ta{stehes verticahnd horizontal
coverage to suit the venue or audience shape.

The rues of thumb governing horizontal and vertical coverage are pretty simple. You can do the sums in your head.
Furthermore, with a bit of patch planning, you don't have to be stuck with fixeddnlle coverage when the venue is empty during a sound clarute

you've aligned your coverage in all areas, it may be possible to reduce coverage to, for instance, the arena side seatiagéiods of the sound check, to
enable the sound operator to concentrate on his mix without having to listen throughyeropm acoustics.
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5.2.1 Horizontal coverage

Horizontal coverag is easy to calculatehere Resolution 4ystems are flowfrom FG42, FG42, FG53 or FG55 grids with Figedontal splay angke
Thecalculation forResolution 4 aay coverage is . 50° (Res 4 coverage) + the sum of the intabinet angles provided by the flying grid.

Horizontal coveragexamples

1 x Res 4#50°

2 x Res 4 on FG4250° (Res4 coverage + 45° FG4Znter-cab angler 95°

2 x Res $n FG43FG53or FG55s50° (Res 4overage + 40 (intercab angler 90°
3x Res Hn FG43 or FG5550° (Res 4overage + 2 x 40 (intercab angle) = 130°

y N\
yd / / \\‘\ \\\\\
/- :f \\ \
/// \ \\\
i - \\ \\\

y / AN
/ .
N2 \ ~

N / e®
o o/ \ s
T P

T 45deg —

Fig 5.2.11 2-wide 95 example on FG42 gri@ridles & safeties not shown)
Note that the FG42 has 45° inter-cabinet angle to cater for typical-2vide hightilt applications.
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90q, ed
\_ g A@ /

—~——_ __—

e
Fig 5.2.12 3-wide 130° example on FG43 gi{Bridles & safeties not shown)

A Do not overload the flying system!

A maximum offour Resolution 4cabinets - plus an additional downfil- may ke flown from each column hanger
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5.2.2  Vertical coverage

Vertical coverage is calculated in a similar way to the horizontal coverage bu! -
with two differences:

1) You will need to take thaser selectable intecabinet "Biscomatic"
settings into account

2) The calculation will vary depending on whether you're using
Resolution 4D Downfills or not

T 10deg
ForResolution 4 arrays without downfills the sum is: o
25° (Res 5 vertical coverage) + the swifrall the inter-cabinet angles.
For the example shown here, the vertical coverage is: I —
25° + (12.8 +15°) = 55° T

12.5deg
Fig 5.2.21 3-deep, 47.5° example
(Bridles, safeties & tilting straps not shown)
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Resolution 4/Resolution 18 combinations (from FG53 or FG55 grish downfills

When calculating the full vertical coverage, including the downfill, we need to

take the bllowing into account: T

1) The Resolution 4D's compatible dimensions and fittings allow it to be
hung directly beneath the bottorResolution 4and set to a range of
angles by adjusting the lower TS5 tilting strap hook for the front row
coverage required

2) TheResolution 4D's 25° sloping top has been designed to coincide with
the upper half of its 50° vertical coverage and sets a maximainto-

downfill overlap of 12.5when tightpacked beneath the bottom o — 10deg
Resolution 4(We call this 0° in our calculations) I —
3) Therecommended crossover time alignment setting (Setion 75) -
ensures a seamless transition between Resolution 4and the
Resolution 4D
4) A few degrees of extra tilt may be applied to the Resolution 4D to —
increase verticalaverage T
ForResolution 4arrays with downfills, the sum is: o
62.5 + the sum of all the intecabinet angles* 0d 12.5deg
(*This must include any extra sglangle between the downfill's f €g
sloping topand the bottom of the lowedResolution % T~
For the tightpackeal downfill example shown here, the vertical coverage is:
62.5° + (10° + 12.5° + 0°*) =°85 Fig 5.2.2 3-deep + tightpacked downfill, &° example
(*0° = tightpacked) (Bridles, safeties & tilting straps not shown)
Q. Why 62.5°? Why not 25° (Res 4) + 50° (Res 4D)?= 75
A. Because of the 12°5egee overlap when the downfill is at 0° (i.#ght-packed to the lower Reg 4
www.funktion-one.com © Funktion One Research Limited 2012
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Resolution 4/Resolution 18 combinations (from FG53 or FG55 gruish tilted downfills

—

Remember, forResolution 4arrays with downfills, the sum is:
62.5° + the sum of all the intecabinet angles*

(*And this includes any splay angle between the downfill's sloping top 10deg

and the bottom of the lowedkesolun 4). T
For the example shown here, with a 5° splay angle between the downfill's B
sloping top and the bottom of the lowe&esolution 4the vertical coverage is: T
62.5° +(10° + 12.5° + 3= 90 T

12.5deg
I \\5\de\g“
Fig 5.2.23 3-deep + tilted downfill, 90 example
(Bridles, safeties & tilting straps not shown)
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5.2.3  Vertical coverage to suit venue profiles

Whether you're designing a large flown system for an arena or stadium or a smaller ground stacked system for a smatbfgstivatlab, it's worth spending
a few minutes looking at the venue's sectional profile and workingcolutmnheights andanglesin order tooptimise audience coverage amdainimise slap
back.

Note that the following illustrationglo not show full flyingstackingor bass clampindetails. Refer téection 4for flying and stacking information.

Optimising verticalcoverage

Ground stacks one high
ResolutioEcabinetsmay bestacked(one-high)for smaltmedium clubs or music venues (clasped and strapped on a double height bass system, for instance)

Remember that mid and high frequencies are easibghk#d off by audience membersaléinetsshould be mounted ostage wingsor small rises, just above
audience head heighto ensure clear, unimpedesbund coverage to the furthest audience are@it the Res'4 so that they aim between 2/3rd and theful
audience distance.

Al
Im between 2/3rds and full audience distance

(depending On acoustical conditions)

Fig 5.2.31 1-high Reslution 4Ein a smalkmedium clubor music venueAimed between 2/3rds & full audience distancaising EAnchor.

Note: Straps (not shown) must be use

Aiming just short of the furthest audience distanwill provide smooth coverage whilst reducing diegk from far wallsSystems mafpe aimed all the way
back, however, if the rear of the venue is acoustically absorbent or fitted with diffuseli§the venue is outdoors, of course

Resolution4dEcabinets must never be stacked more than one higdhthere are no vertical link facilitiedJse Resaltion 4T units if 2-high stacks are required.
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Ground stacks two high
Two-highResoluion 4Tarrayscan be ground stacked ftarge indoor clubs or music venugggain,clasped and strapped on a double height bass system
instance.

These are beshounted on a shge wing oriser to enable the bottom rowo be placed just above audience head heightl aimed approximately 1/3/2 way

into the audience whilst the top row &med betweer?/3rds thefull distance andhe furthest audience areadepending on the acoustical characteristics of
the room.

Aim between 2/3rds and full audience distance

—

(depending on acoustical conditions)

Fig 5.2.32 2-high Reslution 4Tin alarger club or music venueThe lottom section isaimed between 1/3& 1/2 way back usingn E-Anchor.
The top sectionis aimed between 2/3& full audience distance usinthe inter-cabinetBiscomaticadjuster.

Note: Sraps (not shown) must be use(

Aiming the top cabinets just short tife furthest audience distance will provide smooth coverage whilst reducingbsiafrom far walls. Systems may, of
course, be aimed all the way back if the rear of the venue is acoustically absorbent or fitted with diffuséthe venue is outdos.

For normal use, & inter-calinet angle is best set between 10 and’1ising the ResolutioATs Biscomatic adjuster. 1@ives very smooth cabin&t-cabinet
transition over a wide audio bandwidth.ter-cabinet angles less than A@ill give asligh inter-cabinet spl boost.
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Flown arrays
Flown arrays must be desigaby referring to a sectional view of the venue and adjusting vertical tilt and splay angles for smooth coverage.

Arrays forsmall flatfloor venues with no lkeachers may be tiltedo concentrate most of the sound coverage onto the audience aaedso avoid wall
reflections

12.5deg T een 273105

5deg

Fig 5.2.833 Two rows of Resolutiod T+ Resolution 4D downfillor a flat-floor venue- tilted to avoid rear wall reflection(Exaggeated for clarity!)
(Note that the outer column hanger points are usei facilitate the tilt)

As with the stacked examples mentioned earlier, aiming the top cabinets just short of the furthest audience distanceidéligpnooth coverage whilst
reducig slapback from far walls.

Systems may, of course, be aimed all the way back if the rear of the venue is acoustically absorbent or fitted with-diffifstbies venue is outdoors.

Inter-cabinet angle between ResolutiodTs are best set between5and 15 using thantegral Biscomatic adjuster. &2 gives very smooth cabin&i-cabinet
transition over a wide audio bandwidth.ter-cabinet angles less than 12 .Will give a slight intecabinet spl boost
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Larger enues wih bleachers or balconigaayrequire more cabinetsand with smaller inteccabinet anglesto cater for the increased vertical coveraged
longer throwsrequired.Note that a smaller intecabinet angle is also used to cover the difficult flboteache transition.

To rear bleacher
May aim 2-3 rows forward if rear wall very reflective

10de
~Heg
\\\&_1‘\
\\19?99 \K\‘“‘*\ji’fi d b!eac her
\\\\ro f/oor/ ' T
Gg \\ S/[,'On

Fig 5.2.24 Three rows of Resolutiod T+ Resolution 4D downfill for a venue with bleacher seating

As long as the rear seats aren't too high, arrays are often flown at the same height as the uppermogthésatows for easy héigadjustment by eye.
Inter-cabinet splay angles are set for a smooth irtebinetcoverageransition to avoid miebleacher hotspotsor floor-bleacher transition weak areas.
Note that one rovs aim is designated "floor/mix position”. When given a cepmost sound engineers tend to prefer their mix position to be on axis of one

row of cabinets. Although this is not strictly necessary with correctly splayed Funktion One systems, a desigagig@asition savasnnecessary osite
discussions.
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3-wide, 2-deep Resolution 4T array

Typical Resolution 4T array used in combination with a Resolution 5T main syste
to cover arena side seating.

3-wide, 2-deepResolution 4 array (on FG43yrid)

This array uses the horizontahd vertical angle examples shown on the previous
few pages.

Horizontal
For this 3wide example, the horizontal coverage is:

50° + (40° + 40°) = 130

Vertical
And the 3deep + 5° tilted downfill columns give a vertical coverage of:

25° + (12.5°) = 37°5

Overall coverage
Overall coverage for thisw®ide, 3deep array with tilted downfills is:

130° wide x 37.5deep

Fig 5.2.35 3-wide, 2deep example
(Bridles, safeties & tilting straps not shown)
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5.3

Typical bass systems and alignment

Resolution 4ystems are oftemsed with Funktion One F218, F218 + IB218, F121 and F221 bass
systems. It is also possiblefty Resolution 18 bass systems with Resoluti@gystems as Resolution
18 systems are dimensionally identical and incorporatestiime integral flying system.

Resolution 18 features:

> D> D> > D> D> D

Identical size tdResolution 4and5 for use in arrays
Funktion One designed Neodymium driver
Built-in flying hardware

Suppied with protective wheelboard

Optional scrim for discrete appearance

18" driver

40Hz250Hz Frequency response

103dB- 1W at 1m

450W AES power

8K

NL4connector& captiveleadin cablerecessDriveron 1+/-

F218 features:

D DD D D> D> B

Provenloadingdesignwith latest! y R NJigding Q
FunktionOnedesigneddrivers

Integralhandles

Optionalthroat grilles

Optionalwheelsnestinsideflare of adjacentenclosure
OptionallightweightNeodymiummagnets

2 x 18" drivers

45Hz280Hz Frequency response

105dB- 1W at 1m

900W AS power

2 x8Kin parallel=4K

2 xNL4connectorsn parallel.Onedriveron 1+/-, the other on 2+

www.funktion-one.com

77
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Fig5.32 F218
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Infrabass 218 features:

A DualFunktionOnedesigneadv y driverswith p &oicecoils
Dimensionallydenticalto F218

Includesa curvedstainlesssteelgrill

Integralhandles

Optionalwheels

x 18" drivers

20Hz80Hz Frequency response

103dB- 1W at 1m

1200W AES power Fig 5.33 Infrabass 218
x 8Kin parallel (K 0

2 xNL4connectorsin parallel.Onedriver on 1+/-, the other on 2+/2-

D> D> D

Infrahorn features:
A Increases efficiency, directivity andopection of a pair of Infrabass
(Extra 1@B at 33Hz)
A Optional wheels available

Fig 5.34 Infrahorn
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F121 features:

A Advanced Andrews' loading

High output from moderately sized enclosure

Funktion One designed driver with Neodymium magnet
Integral handles

Optional throat grik, wheels and pole mount

21" driver

40Hz250Hz Frequency response

105dB- 1W at 1m

750W AES power

4Kor 8K

2 xNL4connectorsn parallel.Driveron 1+/- Fig5.35 F121

DD DD D D >

F221 features:

A Advanced Andrews' tuning

Funktion One designed driverstiwNeodymium magnets
Integral handles

Optional throat griks

Optional wheels nest inside flare of adjacent enclosure
2 x 21" drivers

40Hz250Hz Frequency response

107dB- 1W at 1m

1500W AES power

2 x8Kin parallel=4Kor 2 x4Kin parallel=2K

2 xNL4connectorsin parallel.Onedriveron 1+/-, the other on 2+

DD D D> D>

Fig5.36 F221
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How many?
It's quite usual to use Funktion One bass cabinets and top cabinets on a 1:1 basis, i.e. one dual bass c&bandtZZ2)lfor each Resolutionin cabinet.
But it really depends on theudlience area to be covered and the type of bass response and headroom required.

A 1:1 ratio keeps your F218 or F221 bass system véthiB or two of your Resolutiorisdlow-mid section sensitivity so the recommended crossover settings in
Section 7.5vill be optimum.

Bass array shapes
For smooth lowmid-to-bass coverage alignment at crossover, it makes sense to:

A Place your bass systems as close as possible to your main-aiiia@etly beneath the main flown arrays wheneymssible
A Make your bass stack width similar to your main array width. Similar widths will provide similar dispersion patterns thosagher. For example 2 x
F218 or 2 x F221 wider a 3 x Resolutionwidth-4 SS 06 St 2 g X
A If safetyconsiderationgfor example, uneven ground) don't allow bass arrays to be stacked high, you need to spread them considerably wider than the
main array. Where your bass system has to be significantly wider that the main array, arrange the bass cabinets irtlaat thhesédlow the arc of
the main array on a common rear point to avoid beaming. They can then be delayed, if necessary, to time aatigrhtmen with the Resolutions4
and will provide a similar dispersion through the crossover regitso seeCompensating for positional offsefs I (i S NX

Fig 5.37 3 xResolution 4array (on FG43 spacing) over 2 x F218 wide bass stack
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Smoothing bass coverage
It is always worth allowing for some extra bass cabinets betweft and right systems to smooth coverage and avoid a "bass alley" effect up the centre of the
venue.

There isn't often a budget for a multitude of closely spaced bass cabinets right along the stage spmre solution for smaller stages is to iataome of the
bass cabinets from each side and space these igeA2RS ol aa | NNl &€& SldzZARA&AGlI YOG Fft2y3 GKS adlk3asS | LINE

Main left & right bass arrays

Inner bass arrays

Fig 5.38 Inner bass arrays
(Theyalso createhandy locations for front fills)

Bass alignment options
It is posshle to electronically control the main and inner bass arrays for various coverage and impact options depending on tigntinemtapplied.

A Point destination alignment
Choosing the mix position as the time alignment reference point gives maximum iatghetmi position for bas#oving mix engineexr

A Planar alignment
Choosing left and right offentre reference points produces smooth audience coverage and reduces the central peak
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Point destination alignment

_ Delay inner bass arrays

R by2.91ms per metre. A
~ of misalignment

Mix position or
2/3rds across venue floor

Fig 5.39 Mix position alignment provides maximum mix positiomipact

For larger stages you should probably think about addingvid2 splayed block everyB)m or so. These also provide a handy support for front fills.
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Planar alignment

Delay inner bass arrays
by 2.91ms per metre
of misalignment

2/3rds across venue floor

Fig5.3-10 Off-centre alignment provides smooth bass coverage and reduces the central bass peak
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5.3.1 Directional bass arrays and why you may not need to use them

Directional bass arrays should be used with caution. They are raiired with Funktion One bass systems because Funktion One bass systems are designed
for maximum broadband efficiency.

Q. Why is broadband efficiency important?

A. Unfortunately, the answer is a bit drawn aubut please bear with u§Ve experience the ast realistic impact from a sound system when a
sound wave effects our whole body, not just our ears. The most effective way of doing this is to design systems to mmmoheanaglifier
power into sound intensity (sound power per unit area) as possidnd over as wide a bandwidth as possible.

Although sound engineers and manufacturers tend to specify loudspeaker performance in terms of the resultipgessurgdsound power is

actually made up of two components; particle velocity and sound p@ssur L 4 Q& F yFf 232dza (G2 St SOGNROIf LRg
voltage and time @SN} ISR AydSyaArde | LIISEFNBR (2 0SS AYLERNIIFIYyG 6KSGKSNI &2dzQQNB
a2dzy R 2NJ &2 dzQNB { Niiga witHout iuBnin@ybyf gréheéstral deinfoteenie/ syatenNdto low frequency feedback.

To get maximum power, the two components (velocity and pressure or current and voltage) need to be in phase over andwititadsm
possible, so resonances must weided. And, to achieve maximum power transfer, the source impedance needs to match the load impedance.

There is usually a significant mismatch between the acoustic impedances (pressure =+ velocity) of direct radiating |aidrpeahlken
important ar that conveys the loudspeaker signal to the audience but the match can be improved with careful loudspeaker desigwg,iespecial
hornloading is used, as the horn will act like a matching transformer.

The increasing availability of high power amplifiengl the improvement in loudspeaker materials has led many manufacturers to abandon their
jdzSaid FT2NJ STTAOASyOeod ! y¥F2NIlidzyliStexs (KSaS AySTTAORSYAyQd GIBSwWai O
We hearsound predsNBS = o6dzi GKF G a2dzyR LINS&ZadzNBE Aa OFdzaiSR o6& GKS azdtyR L}R2gS
important pressurevelocity relationship is compromised and the resultant sound pressure will lack impact. This can ofterabexseessive

phase vs frequency changes over the system bandgi@t®@SNJ | yR | 62 @3S GKS dzadz- f 062dzy Rl NEB -basy R RA &
systems tend to have more impact than direct radiating systeeen if both systems are tweaked fdentical amplitude responses.

Most sound engineers will attempt to get the impact they want by driving an inefficient (and already heavily poweredjtbasewn harder

¢ either by turning it up, tweaking the eq., or a combination of both. Thisesausre leakage behind the system and has led to the current
popularity of cardioid bass configurations.

Cardioid bass configurations are obviously going to be popular with a lot of loudspeaker manufacturers as they can geaquatéts by
selling yu more speakers to deal with the adverse effects of having to drive their systems so hard in the first place. And pifierer ampl
YIydzFl OGdzNBNE LINRPolofée OFyQl o06StASOS GKSANI f dzO1 H

However, if you still feel you must use a directional bass doragal wih local anomalies LJ S aS 0SS gl NB 2F GKS F2fft2¢6Ay3
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5.3.2  Types of cardioid/enefired systems & their pros and cons

There are two main types of popular directional systems but very few users seem to understanddbeingrcons.

Reversed and delayed rear cardioids
This is the most popular sep - but not necessarily the best as has some dimgks for as far as audience sound is concerned.

Normal polarity Normal polarity
front output front output

Y

im and
delayed

v
Resultant Reverse polarity Reverse polarity Resultant partial
rear null and time-aligned and delayed summation
rear output rear output

Rear Front

Fig 5.32-1 Configuration for best rear cancellation

Important note!

Although tis polarityreversed cardioid configuration gis¢he best rear cancellatiorthe front-to-back ratio is usuall¥5-20dB over a broad frequency range
it compromises audience impact due to its inferatack and its inferioforward summatian at the upper and lower cenff frequencies.

A better inphase, endired cardioid arrangement will give reasonable reas$® suppression can be achieved without compromising audience impact

wSIR 2y X
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In-phaseend-fired cardioids
This alternative cardioid/enfired setup provides better, broadhand audience impact.

Fig 5.32-2 Configuration for best audience impact
This inphase deployment gives the best forward impact and bandwidiint at the expense of rear cancelia.

Frontto-back ratio is usually around 15dB at the spacing/delay frequency but tends to be more frequency dependent than a ciaiggiceymbed cardioid;
reducing to5-6dBor lesstowards the lower and upper cuiff frequenciesBut note the inproved forward characteristic!

This is the prefrred configuration for good audience impact.
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