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1  Thank you 
 

Thank you for purchasing a Funktion One Resolution 4 system. 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 headroom-robbing equalisation. This approach 
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 signing for the delivery. 
 

2.1  System contents 
 

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

Resolution 4T touring system 
Each Resolution 4T comprises: 
Á 1 x Resolution 4T complete with: 

¶ Integral flying system 

¶ Captive inter-cabinet/input cable 

¶ Wheelboard 
 
Options and accessories available 
Á SC5G (grey) or SC5B (black) scrim 
Á GSS-ResT ground stack tilt strap 
Á Multi-column FG series flying grids 
Á BR5 series chain bridle and bow shackles for flying grid 
Á H505 chain hoist for grid levelling 
Á CH5 column hangers 
Á TS5 flying system tilt strap 
Á Resolution 4D downfill system 

(When used with Res 18 on FG53 or FG55)                                                                                                Fig 2.1-1     Resolution 4T 
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Resolution 4E - basic version for installations and medium scale events 
Each Resolution 4E system comprises: 
 

Á 1 x Resolution 4E complete with: 

¶ Integral M10 fixing points 

¶ EP6 in & link 
 
Options and accessories 
Á Choice of ceramic or neodymium drivers 
Á WB5 wheelboard 
Á SC5G (grey) or SC5B (black) scrim 
Á GSS-ResE ground stack tilt strap 
Á Dedicated installation flying hardware 
Á Optional flying system for occasional rigging/de-rigging operations 

                                                                                                                                                                                               Fig 2.1-2     Resolution 4T 
 

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

Á 1 x Resolution 4S complete with: 

¶ Integral lifting points (May be attached vertically or horizontally 
depending on the required enclosure orientation) 

¶ Sprung terminal connectors 
 

Driver options 
Á Choice of ceramic or neodymium drivers 

 
 
 
 
                                                                                                                                                                                                Fig 2.1-3     Resolution 4S 
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Resolution 4D downfill system 
Each Resolution 4D comprises: 
Á 1 x Resolution 4D complete with: 

¶ Integral flying system 

¶ Captive inter-cabinet/input cable 
 
 

Options and accessories available 
Á Optional scrim 
Á Multi-column FG series flying grids 
Á BR5 series chain bridle and bow shackles for flying grid 
Á H505 chain hoist for grid levelling 
Á CH5 column hangers 
Á TS5 flying system tilt strap 

                                                                                                                                                                                           Fig 2.1-4     Resolution 4S 

 

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

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

¶ Inform the shipping company 

¶ 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 distributors cannot be held liable for product damaged through the use of non-approved packaging, shipping or handling 
methods. 
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2.3  Handling 
Please handle your Resolution 4 system safely to avoid injury. 
 

Á Palletised, wrapped and strapped shipments should only be moved using a fork-lift truck driven by a qualified forklift truck driver 
Á Resolution 4T systems are supplied with wheelboards making them very easy to move around and stack safely. Wheelboards are optional for Resolution 

4E systems 
 

We recommend providing staff with suitable manual handling training before they manoeuvre a Resolution 4 system. Helpful hints are available free of charge 
from the UK Health and Safety Executive.  See (www.hse.gov.uk/pubns/indg143.pdf).  
 

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

 

3  Introduction & features 
 

3.1  Resolution 4T, 4E, 4S & 4D 
 

Resolution 4T touring loudspeaker system 
The Resolution 4 Touring is a three-way mid-high loudspeaker enclosure perfectly suited for use in medium sized 
applications. Typically used two wide for 80-90 degree overall dispersion, the Resolution 4 can also be used as delay or in-
fill with Resolution 5 systems (for example as side hangs in Arena systems interspersed with Resolution 18s). 
 

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

Dimensionally identical to the Resolution 5 and 18, this enclosure also shares the same patented point-source flying system 
making for fast and easily adjustable set up. All inter-cabinet flying hardware is built into each enclosure leaving no chains, 
pins or tools to lose. And the WB5 stackable wheelboard system makes Resolution 4T and 4E systems easy to truck pack 
and easy to move around ς see www.funktion-one.com/dl/files/Wheelboard-and-Scrim_web.pdf.  
 

The Resolution 4T system is easy to stack on top of Funktion One subwoofers using the GSS-ResT ground stack tilt strap 
with the GSM-Anchor. See www.funktion-one.com/products/ground-stack-systems/. 
                                                                                                                                                                                                                                          Fig 3.1-1    Resolution 4T 
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Resolution 4T features 
Á Fully horn loaded for high efficiency 
Á Funktion One designed Neodymium drivers 
Á Integrated inter-cabinet flying system 
Á Captive inter-cabinet/input cable in recessed cable pocket 
Á Identical size to Resolution 5 and 18 
Á Supplied with protective wheelboard 
Á Optional scrim for discrete appearance 
Á Resolution 18 bass system available (has matching profile) 
Á Resolution 4D downfill also available for Resolution 4T/Resolution 18 combinations flown from FG53 or FG55 flying grids 

 

 

 
 
 

Resolution 4E - basic version for installations and medium scale events 

The Resolution 4E is a great loudspeaker choice for installations and medium scale events offering exceptional sound 
quality.  
 
With equal sound quality to the Resolution 4T, the Resolution 4E is supplied in a simplified 'trapezoid' enclosure without the 
built in flying hardware provided on the full touring version. A dedicated flying system specific to the Resolution 4E will 
make this product a highly attractive choice in applications where occasional rigging and de-rigging. 
 
Like the Resolution 4T the 4E is typically used two wide for 80-90 degree overall dispersion. Dedicated accessories also 
enable the R4E to be flown and arrayed in fixed installations. 
 
A single row of Resolution 4E cabinets may also be mounted on top of Funktion One subwoofers using the GSS-ResE ground 
stack tilt strap with the GSM-Anchor E. See www.funktion-one.com/products/ground-stack-systems/. 
 
 
 
 
                                                                                                                                                                                                                                         Fig 3.1-2    Resolution 4E 
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Resolution 4E features 
Á Choice of Ceramic or Neodymium drivers 
Á Simplified enclosure ideal for permanent installations 
Á Same sonic performance as full touring version 
Á Dedicated installation flying hardware available if required              
Á Optional Wheelboard (as supplied with the Resolution 4T) 
Á Single-row Ground Stack Securing system available 
Á Optional scrim for discrete appearance 
Á Optional flying system for occasional rigging/ de-rigging operations 

 
 
 
 
 
 

Resolution 4S skeletal loudspeaker system 
The Resolution 4S is a three-way mid-high skeletal loudspeaker, specifically designed to be 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 is suited to a wide range of applications including demanding club and theatre venues. Also available 
with a passive high frequency crossover, the R4S can be bi-amplified to minimise overall system cost. 
 
The mid-high horn section can be supplied rotated through 90° to facilitate horizontal use where ceiling height is 
restricted. 
 
For weight critical applications the system can be specified with lightweight Neodymium magnets. 
 
 
 
 
                                                                                                                                                                                                                                       Fig 3.1-3    Resolution 4S 
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Resolution 4S features 
Á Lightweight minimalist design approach 
Á Minimal processing and no EQ required 
Á Equal sound quality to enclosed versions 
Á Funktion One designed drivers 
Á Optional lightweight Neodymium drivers 
Á Optional passive HF crossover 
Á Suspension points provided (May be attached vertically or horizontally depending on the required enclosure orientation) 

 
Resolution 4D downfill loudspeaker system 
The Resolution 4D downfill enclosure is designed to complete Resolution 4/Resolution 18 arrays flown from FG53 or FG55 flying grids. It offers 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 coherent wave-front and adding a finishing touch to the 
spherical cluster's aesthetics. 
 

As with other Resolution Touring enclosures, all inter-cabinet flying hardware is included. 
 
Resolution 4D features 
Á Unique shape for close arraying 
Á Large vertical coverage 
Á Two-way active 
Á Horn loaded for high efficiency 
Á Funktion One designed Neodymium drivers 
Á Built-in flying hardware 
Á Captive inter-cabinet/input cable in recessed cable pocket 
Á Optional scrim for discrete appearance 

 

 

                                                                                                                                                                                                                  Fig 3.1-4    Resolution 4D 
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3.2  Specifications 
 

Resolution 4T, 4E & 4S systems 
 

Driver complement:  мнέ ŎƻƴŜ ŘǊƛǾŜǊ 
    уέ ŎƻƴŜ ŘǊƛǾŜǊ 
    мέ ŎƻƳǇǊŜssion driver 
 

Frequency response:  114Hz ς 18kHz 
 

Dispersion:   50° horizontal x 25° vertical 
 

Sensitivity:   мнέ млрŘ. ŦƻǊ м² ŀǘ мƳ 
    уέ млуŘ. ŦƻǊ м² ŀǘ мƳ 
    мέ млфŘ. ŦƻǊ м² ŀǘ мƳ 
 

Nominal impedance:  мнέ у ƻƘƳǎ 
    уέ мс ƻƘƳǎ 
    мέ мс ƻƘƳǎ 
 

Power ratings:   мнέ олл² !9{Σ мΣнлл² ǇŜŀƪ όу ƻƘƳǎύ 
    уέ нлл² !9{Σ улл² ǇŜŀƪ όмс ƻƘƳǎύ 
    мέ рл² !9{Σ нлл² ǇŜŀƪ όмс ƻƘƳǎύ 
 

Voltage ratings:   мнέ пуǾǊƳǎ ƭƻƴƎ-term, 96v peak (8 ohms) 
    уέ рсǾǊƳǎ ƭƻƴƎ-term, 112v peak (16 ohms) 
    мέ нуǾǊƳǎΣ рсǾ ǇŜŀƪ όмс ƻƘƳǎύ 
 

Calculated single-cabinet maximum spl at 1m:*   
*See Appendix C  Low-mid 129dB spl rms, 135dB spl peak 
    High-mid 131dB spl rms, 137dB spl peak 

High  125dB spl rms, 131dB spl peak 
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Recommended amplifier power using suitable limiters: 
 

Section Power into 16 ohms Power into 8 ohms Power into 4 ohms 

мнέ [ƻǿ-mid - 300 - 1,200W 600 - 2,400W 

уέ IƛƎƘ-mid 200 - 800W 400 - 1,600W 800 - 3,200W 

мέ IƛƎƘ 50 - 200W 100 - 400W 200 - 800W 

 
Drivers & connectors:  Resolution 4T:  Neodymium Drivers, EP6 connector panel & captive link lead in cable recess 
 

Resolution 4E-CP: Ceramic drivers, passive HF crossover, NL4 panel sockets 
 

Resolution 4E-C: Ceramic drivers, active, EP6 panel sockets 
 

Resolution 4E-NP: Neodymium drivers, passive HF crossover, NL4 panel sockets 
 

Resolution 4E-N: Neodymium drivers, active, EP6 panel sockets 
 

Resolution 4S:  Ceramic drivers, active, industrial sprung terminals 
(Optional neodymium drivers, optional passive HF crossover) 

 
Fittings:    Resolution 4T:  Integral inter-cabinet flying system 

(Toggle pins at the top, spring-hinged tabs at the bottom, 
Biscomatic tilt adjuster on back, tilt strap catches top & bottom) 
 

Resolution 4E:  M10 fixing points (top, bottom, sides & back)  
 

Resolution 4S:  Lifting points - top & back (May be attached vertically or horizontally as required) 
 
Weight:    Resolution 4T:  46kg (101lb) 
 

Resolution 4E-CP: 53kg (117lb) 
 

 
Resolution 4E-C: 53kg (117lb) 

 

Resolution 4E-NP: 47kg (104lb) 
 

Resolution 4E-N: 47kg (104lb) 
 

Resolution 4S:  38kg (84lb) Ceramic 
31kg (71lb) Neodymium 
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Resolution 4D downfill system 
 
Driver complement:  уέ ŎƻƴŜ ŘǊƛǾŜǊ, мέ ŎƻƳǇǊŜǎǎƛƻƴ ŘǊƛǾŜǊ 
 
Frequency response:  445Hz ς 18kHz 
 
Dispersion:   25° horizontal x 50° vertical 
 
Sensitivity:   уέ млуŘ. ŦƻǊ м² ŀǘ мƳ, мέ млфŘ. ŦƻǊ м² ŀǘ мƳ 
 
Nominal impedance:  уέ мс ƻƘƳǎΣ мέ мс ƻƘƳǎ 
 
Power ratings:   уέ нлл² !9{, 800W peak (16 ohms), мέ рл² !9{, 200W peak (16 ohms) 
 
Voltage ratings:   уέ рсǾǊƳǎ, 112v peak (16 ohms), мέ нуǾǊƳǎ, 56v peak (16 ohms) 
 
Max peak voltage:  8 (into 16 ohms), мέ рсǾǊƳǎ όƛƴǘƻ мс ƻƘƳǎύ 
 
Calculated single-cabinet maximum spl at 1m:*   
*See Appendix C  High-mid 131dB spl rms, 137dB spl peak 
    High  126dB spl rms, 132dB spl peak 
 
Recommended amplifier power using suitable limiters: 
 

Section Power into 16 ohms Power into 8 ohms Power into 4 ohms 

уέ IƛƎƘ-mid 200 - 800W 400 - 1,600W 800 - 3,200W 

мέ IƛƎƘ 50 - 200W 100 - 400W 200 - 800W 

 
Connectors:   EP6 panel & captive lead in cable recess 
 
Fittings: Integral inter-cabinet flying system  
 
Weight:    20kg (44lb) 
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3.3  Dimensions 
 
 

 
Fig 3.3-1     Resolution 4T dimensions ς mm (ft & inches) 
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Fig 3.3-2     Resolution 4E dimensions ς mm (ft & inches) 
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Fig 3.3-3     Resolution 4S dimensions ς mm (ft & inches) 
The lifting points are shown for vertical orientation (main drawing) and horizontal orientation (inset) 
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Fig 3.3-4     Resolution 4D dimensions ς mm (ft & inches) 
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4  Flying and stacking 
 

4.1  Mechanical safety 
 

      {ŀŦŜǘȅ ƛǎ ŜǾŜǊȅƻƴŜΩǎ ōǳǎƛƴŜǎǎΗ 
 

However tight the deadline, always ensure that rigging and installation work is completed by fully qualified and experienced personnel wearing 
safety boots and hard hats as necessary. 
 

Use only Funktion One manufactured or approved flying and stacking accessories. 
 

 
 

4.2  Resolution 4/5 flying system introduction 
 
Overview 

Resolution 4, 5 and 18 touring enclosures are dimensionally identical to each other and share all necessary inter-
cabinet flying hardware. 
 

A three wide, two deep Resolution 4 array ς plus downfills - weighs less than ½ton and flies from a single point. 
 

The intuitive simplicity with which the 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 endorsed 
by enthusiastic users worldwide. 
 

Resolution 4 point source arrays are built as multiple columns hung on the spokes of purpose-built grids. The grid 
spokes are set for 40 - 45° horizontal splay angles and are spaced to allow room for vertically curved arrays. 
 

The integral cabinet fittings are also useful for ground-stacking. Enclosures can easily be secured, linked and aimed. 
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Quick deployment 
An arena cluster can usually be assembled and flown by just two people in 
about 20 minutes.  
 
The hardware comes built in to the Resolution 4T and 4D enclosures, with 
no bits to lose and no tools required. The cluster is solid and it is 
straightforward to aim the loudspeakers where they are required. 
 
Inter-cabinet splay angles may be set accurately, with repeatability 
assured, thanks to the novel "Biscomatic" tilt adjustment mechanism built 
into the back of the Resolution 4T touring cabinets (see next page). 
 
Each spring-hinged flying tab forms an inter-cabinet pivot making any re-
aiming very easy. Two people can re-set the vertical angles without 
lowering the cluster to the ground. 
 
Note 
The Resolution 4D downfill cabinet has narrower horizontal coverage than 
the Resolution 4T but may be used beneath Resolution 4T/Resolution 18 
combinations flown from FG53 or FG55 flying grids. Its width and spring-
hinged flying tabs are fully compatible for easy integration. 
 
See array plan views later. 
 
 
 

           Fig 4.2-1     Flying system 
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4.3  Flying facilities vs loudspeaker type 
 
 
Resolution 4T touring loudspeaker system 
 
 

Resolution 4T integral rigging 
Á Antiluce (toggle) pins - at the top 
Á Biscomatic tilt adjustment mechanism - at the bottom rear 
Á Spring-hinged flying tabs (not visible) - at the bottom sides 
 

Funktion One approved flying parts. 
Á Quick deployment integral flying system 
Á CH5 column hangers 
Á Multi-column FG series flying grids 
Á BR5 series chain bridle and bow shackles for flying grid 
Á H505 chain hoist for levelling grid 
Á TS5 flying system 4m tilt strap with down-fill strap 
Á TS5-S flying system 2m tilt strap - no down-fill strap 

 
See Section 4.4 for further details and user guidance 
 
 
                                                                                                                                                                                                                                     
                                                                                                                                                                                        
   
                                                                                                                                                                                Fig 4.3-1     Resolution 4T integral flying system 
                                                                                                                                                                       (CH5 column hanger complete and safety steel attached) 
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Resolution 4E - basic version for installations and medium scale events 
 

Integral rigging 
Á Integral M10 fixing points 

 

Funktion One approved flying parts. 
Á Optional flying system available for infrequent (e.g. seasonal) rigging/de-rigging 

 

 
Fig 4.3-2     Resolution 4E fixing points 
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Resolution 4S skeletal loudspeaker system 
 

Integral rigging 
Á Integral lifting points (May be attached vertically or horizontally depending on the required enclosure orientation) 

 
 

 
 

Fig 4.3-3     Resolution 4S lifting points 
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Resolution 4D downfill system  
 
 
 
 
 
Integral rigging 
Á Quick deployment integral flying system 

 
Funktion One approved flying parts. 
Á Multi-column FG series flying grids available 
Á BR5 series chain bridle and bow shackles for flying grid 
Á H505 chain hoist for levelling grid 
Á CH5 column hangers available 
Á TS5 flying system tilt strap available 

 
 
 
 
 
 
 
 
 
 
 

                                                                                                                   Fig 4.3-4     Resolution 4D integral rigging system 
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4.4  Main touring system flying components and typical grid layouts 
 

Column hanger - for Resolution 4T touring system 
 

 
 

Fig 4.4-1     Column hanger details (left) - fitted to Resolution 4T enclosure (right) 
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FG42 (2-way) and FG43 (3-way) flying grids (FG43 shown) 
 

FG series flying grids cater for a variety of Resolution 4 array widths, typically 1, 2 or 3 columns wide, set to horizontal splay angles of 40° (FG43, FG53 & FG55) 
or 45° (FG42). See plan views later. 
 

 
 

Fig 4.4-2     FG43 3-wide flying grid with BR53 bridle and H505 chain hoist attached via SH325 shackles ς not to scale 

(Note tilt strap fits behind tilt strap restraining point - see central radial view) 
 

Resolution 4 grids 
          

FG42 2-way flying grid for 2-wide Resolution 4 arrays   FG43 3-way flying grid for 2 or 3-wide Resolution 4 arrays 
 

FG42 with integral chain bridle -19Kg     FG43 -35Kg, 5 shackles - 3.25Kg, chain bridle (complete with chain hoist) - 11Kg 
2 column hangers & tilt-straps - 10Kg     3 column hangers & tilt-straps - 15Kg 
 

Total flying weight without Loudspeakers - 29Kg   Total flying weight without Loudspeakers - 64.2Kg 
 

2 to 3-way system weight (excluding cables) 
To calculate system weight, just add: 46Kg per R4, 41Kg per R18 and 20Kg per R4D (downfill) 
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FG53 and FG55 flying grids may also be used for Resolution 4 arrays (FG55 shown) 
 

Resolution 4 systems may be flown with 40° horizontal splay angles using FG53 or FG55 grids (with 20° spoke splay) either by leaving the intermediate spokes 
unused - or by using the intermediate spokes to fly Resolution 18 bass cabinets. See plan views later. 
 

 
Fig 4.4-3     FG55 5-wide grid scheme with BR5 bridle, and H505 chain hoist attached via SH325 shackles ς not to scale 

(Note tilt strap fits behind tilt strap restraining point - see central radial view) 

 
FG53 3-way flying grid for a 2-wide Resolution 4 arrays plus   FG55 5-way flying grid for a 3-wide Resolution 4 arrays plus  
an optional central Resolution 18 bass column if required   2 optional interspersed Res 18 bass columns if required 
 

FG53 Grid and 5 shackles - 31.25kg      FG55 Grid and 5 shackles - 54.25kg 
Chain bridle + rear chain hoist - 11kg      Chan bridle (c/w rear leg hoist) - 11kg 
3 column hangers & tilt straps - 10kg      5 column hangers & tilt straps - 25kg 
 

Total flying weight for a 3-way array without loudspeakers - 57.25kg   Total flying weight for a 5-way array without loudspeakers - 90.25k 
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 Do not overload the flying system! 
A maximum of four Resolution 4 cabinets - plus an additional downfill - may be flown from each column hanger 
 
 

 
Fig 4.4-4     FG43 grid with column hangers on outer points - for 2 or 3 cabinets per column (+ downfill if required) - or if more down-tilt  is required 

(Bridles, safeties etc not shown) 
 
 

 
Fig 4.4-5     FG43 grid with column hangers on middle points - for just 1 or 2 cabinets per column - or if more up-tilt is required 

(Bridles, safeties etc not shown) 
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Fig 4.4-6     FG43 grid with top row in place - on outer hanger points for 2 or 3 cabinets per column or when more down-tilt is required 

(Bridles, safeties etc not shown) 
 
 

Resolution 4T cabinets with their column hangers on the outer hanger points in preparation for a 2 or 3-deep cluster or if an overall down-tilt is required. 
Placing column hangers in this forward (outer) position helps counteract the tendency for deep, curved columns to tilt upwards about their centre of gravity. 
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Fig 4.4-7     FG43 grid with top row in place - on inner hanger points for just 1 or 2 cabinets per column or when more up-tilt is required 

 (Bridles, safeties etc not shown) 
 
 
Resolution 4T cabinets with their column hangers on the middle hanger points in preparation for a 1 or 2-deep cluster or if an overall up-tilt is required. Placing 
column hangers in position further back helps counteract the tendency for shallow columns to tilt downwards about their centre of gravity. 
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2-wide Resolution 4 array using FG42 grid and the outer hanger points 

 
Fig 4.4-8     FG42 grid showing main bridle points for a 2-wide array. (Outer hanger positions for 3 cabinets per column - or for more down-tilt)  

Use steel wire rope slings (with PVC protective tubing) near the main bridle points as safety back-ups 
 
Note that the FG42 grid has a 45° inter-cabinet angle (to cater for high tilt operations) and it is supplied complete with an integral 3-legged bridle. 
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2-wide Resolution 4 array using FG42 grid and the middle hanger points 

 
Fig 4.4-9     FG42 grid showing main bridle points for a 2-wide array. (Middle hanger positions for just 1 or 2 cabinets per column - or for more up-tilt)  

Use steel wire rope slings (with PVC protective tubing) near the main bridle points as safety back-ups 
 
Again, note that the FG42 grid has a 45° inter-cabinet angle and it is supplied complete with an integral 3-legged bridle. 
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2-wide Resolution 4 array using FG43 grid 
On outer hanger points 

 
 

Fig 4.4-10     FG43 grid showing main bridle points and safety points for a 2-wide array 
Outer hanger positions for 2 or 3 cabinets per column (+ downfill if required) - or for more down-tilt  
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2-wide Resolution 4 array using FG43 grid 

On middle hanger points 

 
Fig 4.4-11     FG43 grid showing main bridle points and safety points for a 2-wide array 

Middle hanger positions for 1 or 2 cabinets per column - or for more up-tilt  
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3-wide Resolution 4 array using FG43 grid 

On outer hanger points 

 
 

Fig 4.4-12     FG43 grid showing main bridle points and safety points for a 3-wide array 
Outer hanger positions for 2 or 3 cabinets per column - or for more down-tilt  
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3-wide Resolution 4 array using FG43 grid 

On middle hanger points 

 
Fig 4.4-13     FG43 grid showing main bridle points and safety points for a 3-wide array 

Middle hanger positions for 1 or 2 cabinets per column - or for more up-tilt  
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Typical Resolution 4 layout using an FG53 grid 

2 x Resolution 4 (plus an optional central Resolution 18) 
 
 

      
 

  Fig 4.4-14     FG53 grid with column hanger, tilt strap, bridle & safety points       Fig 4.4-15     FG53 grid with column hanger, tilt strap, bridle & safety points 
Outer positions for columns of 2 or 3 or more cabinets - or for more down-tilt           Inner positions for columns of just 1 or 2 cabinets - or for more up-tilt  
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Typical Resolution 4 layout using an FG55 grid 

3 x Resolution 4 (plus optional 2 x Resolution 18) on outer hanger points 

 
 

Fig 4.4-16     FG55 grid showing main bridle points for a 3 x Resolution 4 columns (plus optional 2 x Resolution 18 columns as shown) 
Outer hanger positions for 2 or 3 cabinets per column - or for more down-tilt  
Unused bridle points (indicated with orange dots) may be used for safeties 
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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 

 
Fig 4.4-17     FG55 grid showing main bridle points for a 3 x Resolution 4 columns (plus optional 2 x Resolution 18 columns if required) 

 (Inner hanger positions for just 1 or 2 cabinets per column - or for more up-tilt)  
Unused bridle points (indicated with orange dots) may be used for safeties 
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Typical FG55 house left grid layout ς 2 x Resolution 4 (plus optional 2 x Resolution 18) on outer hanger points 
 (Note the CW55 counterweight position to offset the weight of the unused grid spoke. The final CW55 position is best determined on site) 

 

 
 

Fig 4.4-18     FG55 grid showing main bridle points for a 2 x Resolution 4 columns (plus optional 2 x Resolution 18 columns as shown) 
 (Outer hanger positions for 3 cabinets per column - or for more down-tilt)  
Unused bridle points (indicated with orange dots) may be used for safeties 
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Typical FG55 house right grid layout ς 2 x Resolution 4 (plus optional 2 x Resolution 18) on outer hanger points 
 (Note the CW55 counterweight position to offset the weight of the unused grid spoke. The final CW55 position is best determined on site) 

 

 
 

Fig 4.4-19     FG55 grid showing main bridle points for a 2 x Resolution 4 columns (plus optional 2 x Resolution 18 columns as shown) 
(Outer hanger positions for 3 cabinets per column - or for more down-tilt)  
Unused bridle points (indicated with orange dots) may be used for safeties 
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Typical FG55 house left grid layout ς 2 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 determined on site) 

 

 
Fig 4.4-20     FG55 grid showing main bridle points for 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 column - or for more up-tilt)  
Unused bridle points (indicated with orange dots) may be used for safeties 
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Typical FG55 house right grid layout ς 2 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 determined on site) 

 

 
Fig 4.4-21     FG55 grid showing main bridle points for 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 column - or for more up-tilt)  
Unused bridle points (indicated with orange dots) may be used for safeties 
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4.5  Resolution 4/5 touring system rigging procedure 
 

           

(5-wide Resolution 5 example shown) 
 

 
Grid 
The grid is lifted via a BR5 3-leg bridle and three Funktion One SG325 bow shackles 
 

When the system is picked up by a motorised chain hoist (out of shot), the bridle 
height allows room for the chain bag. 
 

 
 
 
 
 
 
 
 

                                                                                 
                                                                            

                                                            Fig 4.5-1     Grid spokes give the optimum horizontal splay angle 
                                                                               (20 degrees for Resolution 5, 40 degrees for Resolution 4) 
Hand chain hoist 
A hand operated 0.5T hand chain hoist (blue mechanism) forms the back leg of the bridle to enable simple grid 
levelling. 
 

¢ƘŜ ƘŀƴŘ ŎƘŀƛƴ ƘƻƛǎǘΩǎ ŘǊƛǾŜ ŎƘŀƛƴ ǎƘƻǳƭŘ ōŜ ǘǳŎƪŜŘ ōŜƘƛƴŘ ǘƘŜ ƎǳƛŘŜ ōŀǊ ǇǊƻǾƛŘŜŘΦ 
 

Use the drive chain to ensure the grid is horizontal from the outset. This will make the array assembly easier. 
 

Re-level as necessary during array assembly. 
 

<    Fig 4.5-2     Rear view of the grid with hand chain hoist attached via an SH325 bow shackle 
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The 5-way grid can also be used to fly three and four wide clusters ς i.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 to retain balance. A CW55 16.5kg counter-weight is 
available to offset the weight of the opposite unused spoke. 
 

 See plan views ŜŀǊƭƛŜǊΧ 
 

 
 
 
 
The front bridle leg is attached to the appropriate grid point via a bow 
shackle ς see grid layouts (Figs 4.4-8 to 4.4-21) earlier.  
 
Hanger attachment points can be seen on the grid spokes. 
 
For deep clusters (3-4 cabinets plus a downfill), hang the columns from the 
front point on the spoke to counteract a deep cluster's tendency to develop 
an upwards tilt. 
 
For shallower clusters (1-2 cabinets plus a downfill), the top boxes can be 
brought closer together by using the point further back on the spoke. 
 
 
 
 
 
 

                                                    
                        Fig 4.5-3     Bridle and hanger points 
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CH5 column hangers 
 
  
 

 
 
CH5 column hangers are attached to the appropriate spoke of the grid by spring-loaded drop-
nose sword pins that are captive to the column hanger.  
 

                      
 
 
 
 
 
 
 
 
 

                   Fig 4.5-4     Column hanger attachment 

 
Tip! 
YŜŜǇ ǘƘŜ ǎǿƻǊŘ ǇƛƴΩǎ ŘǊƻǇ-nose pivot point vertical to prevent the nose from 
dropping inside the grid box section. 
 

 
Pass the safety steel over the grid and secure in to the other side of the column 
hanger place with a carbine (snap) hook. 
 
                                                                                                                                                                           

                                              Fig 4.5-5     Front view of a column hanger attached to the grid 
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                         Fig 4.5-6     Enclosures aligned near the grid                                                       Fig 4.5-7     Antiluce toggle pins on the enclosures ready to go... 
 
Forward planning always makes rigging operations run more smoothly - especially if local crew are unfamiliar with the system. 
 

Move your Resolution cabinets close to their final positions 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 from this FG55 grid. Should the wider dispersion Resolution 4s be used they should only 
be located on every other column - interspersed with Res 18s. We make several variants of this grid with increased horizontal angle between spokes specifically 
designed for Resolution 4s on their own. 
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Fig 4.5-8     The integral antiluce toggle pins pass through holes in the CH5 column hangers. 
 
 
 
 

See Fig 4.5-9 ƻǾŜǊƭŜŀŦΧ 
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Fig 4.5-9     Hanger attachment and locking procedure 
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The toggle pins should then be latched in place to secure the cabinet. 
 
 

     
 

Fig 4.5-10     The toggle pin mated with CH5 column hanger - and repeated with each enclosure on the top row. 
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 Fig 4.5-11     Attach tilting straps to the grid using the smaller sword pin                                              Fig 4.5-12     Strap positions are marked with discs 
                        (On a special fitting that forms part of the strap assembly)                                          
 
 
These strap positions may be used for different vertical cabinet-to-cabinet splay angles ς but should be left hanging freely from the grid at this point. 
 
aƻǊŜ ƻƴ ǎǘǊŀǇǎ ƭŀǘŜǊΧ 
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 Fig 4.5-13     Raise the grid & move the next row of enclosures in place                          Fig 4.5-14     Wheelboards are removed by unfastening the flip catches 
 
 
Note 
Á Five Resolution 5 per row are shown 
Á Three Resolution 4 plus two intermediate Resolution 18 per row will be the same width 
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 Fig 4.5-15     Deploy the sprung flying tabs (from the cabinets above), place                  Fig 4.5-16     This is repeated for each enclosure in the second row 
   each one over the lower cabinet's toggle pins & securely latch each pin. 
 

 
 
 

See Fig 4.5-17 overleafΧ 
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Fig 4.5-17     Enclosure-to-enclosure attachment and locking procedure 

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

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


54 
 

 
 
 
 
 
                                                                                                        

             
 

            Fig 4.5-18     The 'Biscomatic' auto spacer must be set to achieve the required                                       Fig 4.5-19     'Biscomatic' adjustment in 2.5° steps 
                                                          vertical splay angle between enclosures                                                                                                 
                                               
 
 
These inter-cabinet angles can easily be adjusted later without having to ground the cluster. 
 
 
 

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

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


55 
 

 
 
 
 
 
 

                                                  
 

          Fig 4.5-20     The array can then raised again ready for the                                                                Fig 4.5-21     The straps can be hooked into the 
                                       next row of Resolution enclosures                                                                              bottom of the cluster and ratcheted to ensure 
                                                                                                                                                                                         a neat array with aligned bottom corners 
 
Note again 
Five Resolution 5 per row are shown. 
Three Resolution 4 plus two intermediate Resolution 18 per row will be the same width. 
 
See Fig 4.5-23 ŦƻǊ ƳƻǊŜ ǘƛƭǘ ǎǘǊŀǇ ŘŜǘŀƛƭǎΧ 
 
www.funktion-one.com                                                                                                                                                                               © Funktion One Research Limited 2012 
 

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


56 
 

Adding Resolution 4D downfills 
 

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

Note that the Resolution 4D downfill cabinet has narrower horizontal coverage than the Resolution 4T but may be used beneath Resolution 4T/Resolution 18 
combinations flown from FG53 or FG55 flying grids. 

 
 

              
 

                Fig 4.5-22     Again, sprung flying tabs are hinged out from the bottom of the ŎŀōƛƴŜǘǎ ŀōƻǾŜ ŀƴŘ ƳŀǘŜŘ ǿƛǘƘ ǘƘŜ ŘƻǿƴŦƛƭƭǎΩ ǘƻƎƎƭŜ Ǉƛƴǎ 
 
 

 Do not overload the flying system! 
A maximum of four Resolution 4 or Resolution 5 cabinets - plus an additional downfill - may be flown via each 
column hanger from an FG series grid. 
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TS5 Tilt strap details 
 

 
Fig 4.5-23     The TS5 lower strap hook is used to set the Resolution 4D downfill angle (Resolution 5 array shown). 

 
Again, note that the Resolution 4D downfill cabinet has narrower horizontal coverage than the Resolution 4T but may be used beneath Resolution 
4T/Resolution 18 combinations flown from FG53 or FG55 flying grids. 
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4.6  Stacking 
 

Features: 

Á Ingenious design facilitates safe, secure and accurate R4/5 ground stacking 

Á Fast and Easy to set up 

Á Fixed and optimised horizontal array angles 

Á Vertical angle adjustment for controlled coverage 

Á The variety of available boards provide 

Á different stacking configurations for different environments 

Á Interchangeable parts can be used on different boards 

 

Overview: 
Funktion One's Ground Stack board system provides a safe, secure and 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 brackets and secured by a strap that 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 which provide quick to use attachment points 
for the Resolution enclosures. The boards themselves have no permanent attachments making them easy to transport without snagging. 
 

Resolution 4 boards provide the optimal 40° horizontal array angles between enclosures. Several different boards are available which provide for all of the most 
commonly used stacking configurations. The metal mating parts and straps are common to all boards and can therefore be inter-changed. 
 

Ground Stack Boards are usually supplied as complete kits but can be purchased on their own for users that want the flexibility of multiple stack configurations 
with a common set of mating parts. Touring Resolution 4 enclosures can be safely stacked two high on top of the bass cabinets (assuming solid and flat ground) 
using the board system combined with the integral flying linking hardware provided on the enclosures themselves. 
 

Resolution 4E enclosures can be stacked one row high. All parts are common with the exception of the rear anchor and strap which are either dedicated to the 
touring or E enclosures. 
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Stacking at a glance 
 

 
 

Fig 4.6-1     Resolution 4/5T illustrated - Res 4 series and Res 5 series use similar techniques and many common parts 
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Resolution 4/5T stacking - rear view 
 

(The Resolution 4T & 5T details are the same) 
 
Overview 
Á Straight, ratchet-adjustable GSS-ResT tilt strap 

system available 
Á Choice of GSB ground stack boards 
Á GSM-Anchor and GSM-Clamp available 
Á GSS-Bass ratchet strap available 

 
The ResT strap (GSS-ResT) has a hook at each end and 
runs from the handle in the top of the touring enclosure 
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. 
 
Note 
The Resolution 4/4T cabinets may also be used with: 
Á The GSM-Anchor E tilt system which provides 

greater declination than the touring anchor 
Á The GSS-Res E strap system 

 

 
 
 
                                                                                                                                                               Fig 4.6-2     Rear view of Resolution 4/5T stack 
 
 
www.funktion-one.com                                                                                                                                                                               © Funktion One Research Limited 2012 
 

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


61 
 

 
 

Resolution 4/5E stacking - rear view 
 

(The Resolution 4E & 5E details are the same) 
 

GSM-Anchor E 
Originally designed for use with the Resolution E enclosures, 
which do not have the built in "Biscomatic", the E-Anchor 
facilitates external downward tilt angle adjustment for both 
Res 4/4E and Res 4/4T cabinets 
 
The rear of the enclosure rests on a captive block which can 
easily be moved to different heights for different downward 
angles. 
 
GSS-ResE 
This Y-strap is required for each anchor position. 
 
The lower end of the ResE Y-strap (GSS-ResE) is 
threaded to the E-Anchor and once threaded can 
be left attached. The upper ends are secured by 
metal ovals that locate in the side handles. 
 
The indexed block in the E-Anchor sets the 
declination of the enclosure. The strap is 
tightened just sufficiently to secure the R4/5 E.  
 

 

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

                                                                                                                                                                Fig 4.6-3     Rear view of Resolution 4/5E stack 
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Resolution 4/5 series rear anchor options 
 

 
 

Fig 4.6-4     Resolution 4/5 series rear anchor options 

 
The illustration shows - from left to right: 
Á Resolution 4/4T cabinet with T-anchor - uses the rear 'Biscomatic' for tilt adjustment 
Á Resolution 4/4E cabinet with E-anchor - has moveable block for a wide range of tilt adjustment 

(Limited to one row of Resolution 4/4E only) 
Á Resolution 4/4T cabinet with E-anchor - used in conjunction with rear 'Biscomatic' for a wider range of tilt adjustment 
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Resolution 4T & 4E ground stacking board options 
 
 

 
 

 

Fig 4.6-5     Loudspeaker-to-board clasps (front - in green) and anchors (rear- in orange) 
 
 
 
See next page for a 2-way example showing how a GSB-A ƎǊƻǳƴŘ ǎǘŀŎƪ ōƻŀǊŘ ƛǎ ŀǘǘŀŎƘŜŘ ǘƻ ǾŀǊƛƻǳǎ ōŀǎǎ ŎŀōƛƴŜǘ ŎƻƳōƛƴŀǘƛƻƴǎΧ 
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GSB-A 2-wide ground stack board deployment with F221, F221 and F218 
 

 
 

Fig 4.6-6     Ground stacking board-to-bass cabinet clasps (front ς in green) and clamps (rear ς in blue) 
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5  System design 
 

5.1  Hearing safety 
 
 

      Enjoy your system responsibly 
 

Funktion One loudspeaker systems are designed to provide extensive audience coverage at low distortion and are capable of producing very high near-field 
sound pressure levels. 
 

The richness and impact of a powerful sound system can be great fun and very exhilarating; but please enjoy your Funktion One system responsibly by following 
the advice below... 
 

 
Á Design your system for good projection and coverage without overexposing specific audience areas to damaging levels. Individual audience members 

should not be exposed to levels significantly greater than levels at the mix position. 
 

Á 5ƻƴΩǘ ǇƭŀŎŜ your ears too close to high power loudspeaker systems during system set-ups. Erroneous patching or un-muting by others could generate 
unexpected and damaging sound pressure levels during set-up. 

 

Á Wearing ear plugs may be a sensible precaution during system set-ups 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 decisions whilst wearing ear plugs 
as this could overexpose venue staff or the public in the vicinity 

 

Á Hearing loss is cumulative and can result from long-term exposure to sound pressure levels as low as 85dBA. Installers and get-in crew should consider 
long-term staff exposure when making high power loudspeaker placement and aiming decisions and managers should rotate staff - especially security 
staff at the front of the audience - to minimise the exposure of any one group. 

 

Á Check the relevant noise exposure/noise at work regulations and comply with them. If in doubt, seek expert advice. 
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If no noise exposure/noise at work regulation is available, we suggest the following LAeq* (A-weighted Equivalent Continuous spl) and peak spl limits for 
staff: 
 

*LAeq is referred to as dBA Leq on some meters 
 

85dB LAeq - 8hrs 
88dB LAeq - 4hrs 
91dB LAeq - 2hrs 
94dB LAeq - 1hr 
97dB LAeq - 30mins 
100dB LAeq - 15mins 
 

Instantaneous/peak sound pressure levels must never exceed 137dB(C-weighted) 
 

Leq is the average spl over a defined time period. We would suggest averaging 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 IO with the appropriate sound measurement 
software. 

 
Note! 
We're not being party poopers here! Unweighted instantaneous sound pressure levels (especially where there's a solid bass presence) will be considerably 
higher than the dBA LEQ figure which has significantly reduced LF and HF sensitivity and is averaged over a considerable time period. 

 
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 tailor the system's vertical and horizontal 
coverage to suit the venue or audience shape. 
 
The rules 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 fixed full-venue coverage when the venue is empty during a sound check. Once 
you've aligned your coverage in all areas, it may be possible to reduce coverage to, for instance, the arena side seating for some periods of the sound check, to 
enable the sound operator to concentrate on his mix without having to listen through empty room acoustics. 
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5.2.1 Horizontal coverage 
 

Horizontal coverage is easy to calculate where Resolution 4 systems are flown from FG42, FG42, FG53 or FG55 grids with fixed horizontal splay angles. 
 

The calculation for Resolution 4 array coverage is . . . 50° (Res 4 coverage) + the sum of the inter-cabinet angles provided by the flying grid. 
 

Horizontal coverage examples: 
1 x Res 4 = 50° 
2 x Res 4 on FG42 is 50° (Res 4 coverage) + 45° (FG42 inter-cab angle) = 95° 
2 x Res 4 on FG43, FG53 or FG55 is 50° (Res 4 coverage) + 40° (inter-cab angle) = 90° 
3 x Res 4 on FG43 or FG55 is 50° (Res 4 coverage) + 2 x 40° (inter-cab angles) = 130° 
 

 
Fig 5.2.1-1     2-wide 95° example on FG42 grid (Bridles & safeties not shown) 

Note that the FG42 has a 45° inter-cabinet angle to cater for typical 2-wide high-tilt applications. 
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Fig 5.2.1-2     3-wide 130° example on FG43 grid (Bridles & safeties not shown) 

 
 
 
 

 Do not overload the flying system! 
A maximum of four Resolution 4 cabinets - plus an additional downfill - may be 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 but 
with two differences: 
 

1) You will need to take the user selectable inter-cabinet "Biscomatic" 
settings into account 

 
2) The calculation will vary depending on whether you're using 

Resolution 4D Downfills or not 
 
 

For Resolution 4T arrays without downfills the sum is: 
 

25° (Res 5 vertical coverage) + the sum of all the inter-cabinet angles.  
 
For the example shown here, the vertical coverage is: 
 
25° + (12.5° + 15°) = 52.5° 
 
 
 
 
 
                                                                                                                                                                                        Fig 5.2.2-1     3-deep, 47.5° example 
                                                                                                                                                                               (Bridles, safeties & tilting straps not shown) 
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Resolution 4T/Resolution 18 combinations (from FG53 or FG55 grids) with downfills 
 

 
When calculating the full vertical coverage, including the downfill, we need to 
take the following into account: 
 
 

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

2) The Resolution 4D's 25° sloping top has been designed to coincide with 
the upper half of its 50° vertical coverage and sets a maximum main-to-
downfill overlap of 12.5° when tight-packed beneath the bottom 
Resolution 4. (We call this 0° in our calculations) 

3) The recommended crossover time alignment setting (see Section 7.5) 
ensures a seamless transition between the Resolution 4 and the 
Resolution 4D 

4) A few degrees of extra tilt may be applied to the Resolution 4D to 
increase vertical coverage 

 

For Resolution 4 arrays with downfills, the sum is: 
 

62.5° + the sum of all the inter-cabinet angles* 
(*This must include any extra splay angle between the downfill's 
    sloping top and the bottom of the lowest Resolution 4). 
 
For the tight-packed downfill example shown here, the vertical coverage is: 
                                      
62.5° + (10° + 12.5° + 0°*) = 85°                                                                                                               Fig 5.2.2-2     3-deep + tight-packed downfill, 85° example 
(*0° = tight-packed)                                                                                                                                                  (Bridles, safeties & tilting straps not shown) 
 
Q.  Why 62.5°? Why not 25° (Res 4) + 50° (Res 4D) = 75°? 
 

A.  Because of the 12.5° degree overlap when the downfill is at 0° (i.e. tight-packed to the lower Res 4). 
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Resolution 4T/Resolution 18 combinations (from FG53 or FG55 grids) with tilted downfills 
 

 
 
 
 
 
 
Remember, for Resolution 4 arrays with downfills, the sum is:  
 

62.5° + the sum of all the inter-cabinet angles* 
(*And this includes any splay angle between the downfill's sloping top 
    and the bottom of the lowest Resolution 4). 
 
 
 
 
For the example shown here, with a 5° splay angle between the downfill's 
sloping top and the bottom of the lowest Resolution 4, the vertical coverage is: 
                                      

62.5° + (10° + 12.5° + 5°) = 90° 
 
 
 
 
 
 
 
 
 
 
                                                                                                                                                                           Fig 5.2.2-3     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 small festival stage or club, it's worth spending 
a few minutes looking at the venue's sectional profile and working out column heights and angles in order to optimise audience coverage and minimise slap-
back. 
 

Note that the following illustrations do not show full flying, stacking or bass clamping details. Refer to Section 4 for flying and stacking information. 

 

Optimising vertical coverage 
 

Ground stacks - one high 
Resolution 4E cabinets may be stacked (one-high) for small-medium clubs or music venues (clasped and strapped on a double height bass system, for instance). 
 

Remember that mid and high frequencies are easily blocked off by audience members. Cabinets should be mounted on stage wings or small risers, just above 
audience head height, to ensure clear, unimpeded sound coverage to the furthest audience areas. Tilt the Res 4's so that they aim between 2/3rd and the full 
audience distance. 
 

 
 

 

Fig 5.2.3-1     1-high Resolution 4E in a small-medium club or music venue. Aimed between 2/3rds & full audience distance using E-Anchor. 

 
 

Note: Straps (not shown) must be used 
 

 
Aiming just short of the furthest audience distance will provide smooth coverage whilst reducing slap-back from far walls. Systems may be aimed all the way 
back, however, if the rear of the venue is acoustically absorbent or fitted with diffusers - or if the venue is outdoors, of course. 

 
 

Resolution 4E cabinets must never be stacked more than one high as there are no vertical link facilities. Use Resolution 4T units if 2-high stacks are required. 
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Ground stacks - two high 
Two-high Resolution 4T arrays can be ground stacked for large indoor clubs or music venues (again, clasped and strapped on a double height bass system, for 
instance). 
 
These are best mounted on a stage wing or riser to enable the bottom row to be placed just above audience head height and aimed approximately 1/3-1/2 way 
into the audience whilst the top row is aimed between 2/3rds the full distance and the furthest audience area - depending on the acoustical characteristics of 
the room. 
 

 
 

Fig 5.2.3-2     2-high Resolution 4T in a larger club or music venue.  The bottom section is aimed between 1/3 & 1/2 way back using an E-Anchor. 
The top section is aimed between 2/3 & full audience distance using the inter-cabinet Biscomatic adjuster. 

 
 

Note: Straps (not shown) must be used 
 

 
Aiming the top cabinets just short of the furthest audience distance will provide smooth coverage whilst reducing slap-back 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 diffusers - or if the venue is outdoors. 
 
For normal use, the inter-cabinet angle is best set between 10 and 15° using the Resolution 4T's Biscomatic adjuster. 10° gives very smooth cabinet-to-cabinet 
transition over a wide audio bandwidth. Inter-cabinet angles less than 10° will give a slight inter-cabinet spl boost. 
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Flown arrays 
Flown arrays must be designed by referring to a sectional view of the venue and adjusting vertical tilt and splay angles for smooth coverage. 
 
Arrays for small flat-floor venues with no bleachers may be tilted to concentrate most of the sound coverage onto the audience areas and to avoid wall 
reflections. 

 

 
 

Fig 5.2.3-3     Two rows of Resolution 4T + Resolution 4D downfill for a flat-floor venue - tilted to avoid rear wall reflection (Exaggerated for clarity!) 
 

(Note that the outer column hanger points are used to facilitate the tilt) 

 
As with the stacked examples mentioned earlier, aiming the top cabinets just short of the furthest audience distance will provide smooth coverage whilst 
reducing slap-back 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 diffusers - or if the venue is outdoors. 
 
Inter-cabinet angles between Resolution 4Ts are best set between 7.5 and 15° using the integral Biscomatic adjuster. 12.5° gives very smooth cabinet-to-cabinet 
transition over a wide audio bandwidth. Inter-cabinet angles less than 12.5° will give a slight inter-cabinet spl boost. 
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Larger venues with bleachers or balconies may require more cabinets - and with smaller inter-cabinet angles - to cater for the increased vertical coverage and 
longer throws required. Note that a smaller inter-cabinet angle is also used to cover the difficult floor-bleacher transition. 

 

 
Fig 5.2.3-4     Three rows of Resolution 4T + 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 uppermost seats. This allows for easy height adjustment by eye. 
 
Inter-cabinet splay angles are set for a smooth inter-cabinet coverage transition to avoid mid-bleacher hot-spots or floor-bleacher transition weak areas. 
 
Note that one row's aim is designated "floor/mix position". When given a choice, most 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 designated on-axis position saves unnecessary on-site 
discussions. 
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3-wide, 2-deep Resolution 4T array 
 
 
Typical Resolution 4T array used in combination with a Resolution 5T main systems 
to cover arena side seating. 
 
 
 
 

3-wide, 2-deep Resolution 4T array (on FG43 grid) 
 

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

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

50° + (40° + 40°) = 130° 
 

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

25° + (12.5°) = 37.5° 
 

Overall coverage 
Overall coverage for this 3-wide, 3-deep array with tilted downfills is: 
 

130° wide x 37.5° deep 
 
                                                                                                                                                                                               Fig 5.2.3-5     3-wide, 2-deep example 
                                                                                                                                                                                         (Bridles, safeties & tilting straps not shown) 
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5.3  Typical bass systems and alignment 
 

Resolution 4 systems are often used with Funktion One F218, F218 + IB218, F121 and F221 bass 
systems. It is also possible to fly Resolution 18 bass systems with Resolution 4 systems as Resolution 
18 systems are dimensionally identical and incorporate the same integral flying system. 
 

Resolution 18 features:  
Á Identical size to Resolution 4 and 5 for use in arrays 
Á Funktion One designed Neodymium driver 
Á Built-in flying hardware  
Á Supplied with protective wheelboard 
Á Optional scrim for discrete appearance 
Á 18" driver 
Á 40Hz-250Hz Frequency response 
Á 103dB - 1W at 1m 
Á 450W AES power 
Á 8Ҡ 
Á NL4 connector & captive lead in cable recess. Driver on 1+/- 

 

F218 features: 
Á Proven loading design with latest !ƴŘǊŜǿǎΩ tuning                                                                                           Fig 5.3-1     Resolution 18 
Á Funktion One designed drivers   
Á Integral handles                           
Á Optional throat grilles 
Á Optional wheels nest inside flare of adjacent enclosure  
Á Optional lightweight Neodymium magnets 
Á 2 x 18" drivers 
Á 45Hz-280Hz Frequency response 
Á 105dB - 1W at 1m 
Á 900W AES power 
Á 2 x 8Ҡ in parallel = 4Ҡ 
Á 2 x NL4 connectors in parallel. One driver on 1+/-, the other on 2+/- 

                                                                                                                                                                                                             Fig 5.3-2     F218 
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Infrabass 218 features: 
Á Dual Funktion One designed муέ drivers with рέ voice-coils 
Á Dimensionally identical to F218 
Á Includes a curved stainless steel grill 
Á Integral handles 
Á Optional wheels 
Á x 18" drivers 
Á 20Hz-80Hz Frequency response 
Á 103dB - 1W at 1m                                        
Á 1200W AES power                                                                                                                                                       Fig 5.3-3     Infrabass 218 
Á x 8Ҡ in parallel (4Ҡύ 
Á 2 x NL4 connectors in parallel. One driver on 1+/-, the other on 2+/2- 

 
 
 
 
 
 

Infrahorn features: 
Á Increases efficiency, directivity and projection of a pair of Infrabass 

(Extra 10dB at 33Hz) 
Á Optional wheels available 

 
 
 
 
 
 
                                                                                                                                                                                                            Fig 5.3-4     Infrahorn 
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F121 features: 
Á Advanced Andrews' loading 
Á High output from moderately sized enclosure 
Á Funktion One designed driver with Neodymium magnet  
Á Integral handles 
Á Optional throat grille, wheels and pole mount 
Á 21" driver 
Á 40Hz-250Hz Frequency response 
Á 105dB - 1W at 1m 
Á 750W AES power 
Á 4Ҡ or 8Ҡ 
Á 2 x NL4 connectors in parallel. Driver on 1+/-                                                                                                            Fig 5.3-5     F121 

 
 
 

F221 features: 
Á Advanced Andrews' tuning 
Á Funktion One designed drivers with Neodymium magnets 
Á Integral handles 
Á Optional throat grilles 
Á Optional wheels nest inside flare of adjacent enclosure 
Á 2 x 21" drivers 
Á 40Hz-250Hz Frequency response 
Á 107dB - 1W at 1m 
Á 1500W AES power 
Á 2 x 8Ҡ in parallel = 4Ҡ or 2 x 4Ҡ in parallel = 2Ҡ 
Á 2 x NL4 connectors in parallel. One driver on 1+/-, the other on 2+/- 

 
                                                                                                                                                                                                            Fig 5.3-6     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 cabinet (F218 or F221) for each Resolution 4 main cabinet. 
But it really depends on the audience area to be covered and the type of bass response and headroom required. 
 

A 1:1 ratio keeps your F218 or F221 bass system within a dB or two of your Resolution 4's low-mid section sensitivity so the recommended crossover settings in 
Section 7.5 will be optimum. 

 

Bass array shapes 
For smooth low-mid-to-bass coverage alignment at crossover, it makes sense to: 
 
Á Place your bass systems as close as possible to your main arrays - directly beneath the main flown arrays whenever possible 
Á Make your bass stack width similar to your main array width. Similar widths will provide similar dispersion patterns through crossover. For example 2 x 

F218 or 2 x F221 wide for a 3 x Resolution 4 width - ǎŜŜ ōŜƭƻǿΧ 
Á If safety considerations (for 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 in an arc so that they follow the arc of 
the main array on a common rear point to avoid beaming. They can then be delayed, if necessary, to time and phase align them with the Resolution 4s 
and will provide a similar dispersion through the crossover region. Also see Compensating for positional offsets ƭŀǘŜǊΧ 

 

 
Fig 5.3-7     3 x Resolution 4 array (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 between left 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 apron ς so one solution for smaller stages is to retain some of the 
bass cabinets from each side and space these inner 2-ǿƛŘŜ ōŀǎǎ ŀǊǊŀȅǎ ŜǉǳƛŘƛǎǘŀƴǘ ŀƭƻƴƎ ǘƘŜ ǎǘŀƎŜ ŀǇǊƻƴ ŀǎ ǎƘƻǿƴ ōŜƭƻǿΧ 

 

 
Fig 5.3-8     Inner bass arrays 

(They also create handy locations for front fills) 
 

Bass alignment options 
 

It is possible to electronically control the main and inner bass arrays for various coverage and impact options depending on the time alignment applied. 
 
Á Point destination alignment 

Choosing the mix position as the time alignment reference point gives maximum impact at the mix position for bass-loving mix engineers 
 

Á Planar alignment 
Choosing left and right off-centre reference points produces smooth audience coverage and reduces the central peak 
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Point destination alignment 
 

 
 

Fig 5.3-9     Mix position alignment provides maximum mix position impact 
 
For larger stages you should probably think about adding a 2-wide splayed block every 6-10m or so. These also provide a handy support for front fills. 
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Planar alignment 
 

 
 

Fig 5.3-10     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 rarely required 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 out ς but please bear with us. We experience the most 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 convert as much amplifier 
power into sound intensity (sound power per unit area) as possible ς and over as wide a bandwidth as possible. 

 

Although sound engineers and manufacturers tend to specify loudspeaker performance in terms of the resulting sound pressure, sound power is 
actually made up of two components; particle velocity and sound pressurŜΦ LǘΩǎ ŀƴŀƭƻƎƻǳǎ ǘƻ ŜƭŜŎǘǊƛŎŀƭ ǇƻǿŜǊ ōŜƛƴƎ ǘƘŜ ǇǊƻŘǳŎǘ ƻŦ ŎǳǊǊŜƴǘ ŀƴŘ 
voltage and time-ŀǾŜǊŀƎŜŘ ƛƴǘŜƴǎƛǘȅ ŀǇǇŜŀǊǎ ǘƻ ōŜ ƛƳǇƻǊǘŀƴǘ ǿƘŜǘƘŜǊ ȅƻǳΩǊŜ ǘǊȅƛƴƎ ǘƻ ŜȄŎƛǘŜ ȅƻǳǊ ŀǳŘƛŜƴŎŜ ǿƛǘƘ ŀ ƭŀǊƎŜǊ ǘƘŀƴ ƭƛŦŜ ƪƛŎƪ ŘǊǳƳ 
ǎƻǳƴŘ ƻǊ ȅƻǳΩǊŜ ǘǊȅƛƴƎ ǘƻ ŎƻƴǾŜȅ ǇƭǳŎƪŜŘ ǎǘǊƛngs without running your orchestral reinforcement system into low frequency feedback. 

 

To get maximum power, the two components (velocity and pressure or current and voltage) need to be in phase over as wide a bandwidth as 
possible, so resonances must be avoided. 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 loudspeakers and the all-
important air that conveys the loudspeaker signal to the audience but the match can be improved with careful loudspeaker design, especially if 
horn-loading is used, as the horn will act like a matching transformer. 

 

The increasing availability of high power amplifiers and the improvement in loudspeaker materials has led many manufacturers to abandon their 
ǉǳŜǎǘ ŦƻǊ ŜŦŦƛŎƛŜƴŎȅΦ ¦ƴŦƻǊǘǳƴŀǘŜƭȅΣ ǘƘŜǎŜ ƛƴŜŦŦƛŎƛŜƴŎƛŜǎ ŎŀƴΩǘ ǎƛƳǇƭȅ ōŜ ƻǾŜǊŎƻƳŜ ōȅ ŀǇǇƭȅƛƴƎ ƳƻǊŜ ǇƻǿŜǊ ǎƻ ǘƘŜ ŎǳǊǊŜƴǘ ǘǊŜƴŘ ƛǎƴΩǘ ǾŜǊȅ ŎƭŜǾŜǊΦ 

 

We hear sound pressǳǊŜΣ ōǳǘ ǘƘŀǘ ǎƻǳƴŘ ǇǊŜǎǎǳǊŜ ƛǎ ŎŀǳǎŜŘ ōȅ ǘƘŜ ǎƻǳƴŘ ǇƻǿŜǊ ǘƘŀǘΩǎ ǘǊŀƴǎŦŜǊǊŜŘ ǘƻ ǳǎΦ LŦ ǘƘŜ ǇƻǿŜǊ ǘǊŀƴǎŦŜǊ ƛǎ ƛƴŜŦŦƛŎƛŜƴǘΣ ǘƘŀt 
important pressure-velocity relationship is compromised and the resultant sound pressure will lack impact. This can often be seen as excessive 
phase vs frequency changes over the system bandwidth ς ƻǾŜǊ ŀƴŘ ŀōƻǾŜ ǘƘŜ ǳǎǳŀƭ ōƻǳƴŘŀǊȅ ŀƴŘ ŘƛǎǘŀƴŎŜ ŜŦŦŜŎǘǎΦ LǘΩǎ ǿƘȅ ƘƻǊƴ ƭƻŀŘŜŘ ƳƛŘ-bass 
systems tend to have more impact than direct radiating systems ς even if both systems are tweaked for identical amplitude responses.  

 

Most sound engineers will attempt to get the impact they want by driving an inefficient (and already heavily powered) bass system even harder 
ς either by turning it up, tweaking the eq., or a combination of both. This causes more 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 generate extra profits by 
selling you more speakers to deal with the adverse effects of having to drive their systems so hard in the first place. And power amplifier 
ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǇǊƻōŀōƭȅ ŎŀƴΩǘ ōŜƭƛŜǾŜ ǘƘŜƛǊ ƭǳŎƪΗ 

 

However, if you still feel you must use a directional bass array to deal with local anomaliesΣ ǇƭŜŀǎŜ ōŜ ŀǿŀǊŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǇǊƻǎ ŀƴŘ ŎƻƴǎΧ 
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5.3.2 Types of cardioid/end-fired systems & their pros and cons 
There are two main types of popular directional systems but very few users seem to understand their pros and cons. 

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

 
 

Fig 5.3.2-1     Configuration for best rear cancellation 
 

Important note! 
Although this polarity-reversed cardioid configuration gives the best rear cancellation - the front-to-back ratio is usually 15-20dB over a broad frequency range - 
it compromises audience impact due to its inferior attack and its inferior forward summation at the upper and lower cut-off frequencies.  
 
A better in-phase, end-fired cardioid arrangement will give reasonable rear bass suppression can be achieved without compromising audience impact. 
 
wŜŀŘ ƻƴΧ 
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In-phase end-fired cardioids 
This alternative cardioid/end-fired set-up provides better, broad-band audience impact. 

 
Fig 5.3.2-2     Configuration for best audience impact 

 
 

This in-phase deployment gives the best forward impact and bandwidth ς but at the expense of rear cancellation. 
 
Front-to-back ratio is usually around 15dB at the spacing/delay frequency but tends to be more frequency dependent than a classic, polarity-reversed cardioid ς 
reducing to 5-6dB or less towards the lower and upper cut-off frequencies. But note the improved forward characteristic! 
 
This is the preferred configuration for good audience impact. 
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