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SEATING: EXCLUSIVE

Sitting pretty
AIRCRAFT CABIN MANAGEMENT HAS BEEN 
GIVEN AN EXCLUSIVE LOOK AT THE NEW PF2000 
ECONOMY SEAT FROM PITCH AIRCRAFT SEATING 
SYSTEMS, WHICH IS MAKING ITS DEBUT AT THE 
AIRCRAFT INTERIORS EXPO IN HAMBURG AND 
FEATURES EXTENSIVE USE OF AUTOMOTIVE 
DESIGN AND PRODUCTION TECHNIQUES

Pitch Aircraft Seating Systems is a UK-based  
company that has developed a lightweight economy seat 
aimed at the single-aisle retrofit market, particularly 
smaller operators flying shorthaul to medium-haul 
operations. Product support from the larger 
manufacturers can be a problem, especially when lower 
volumes or short lead times are required, so the decision 
was made to offer a new design that uses simple, clean 
forms to complement the new range of cabin interiors  
that are now available.

One of the main features is its low weight – less than 25kg 
for a standard triple unit – which has been achieved by 
combining an aluminium primary structure with  

The PF2000 is aimed at aircraft like the Airbus A320 Family and the Boeing 737  (all photos: Design Q/Pitch)
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The structure is part of 
the design aesthetic

Sculpted shape for more knee room

Chamfered edges for easier access

Seat form is closer to the 
human body shape

Vertical armrest storage 
for improved access

Headrest shape gives greater 
space for the passenger behind

Variety of fi nishes for dress covers

SPACE AND COMFORT
The seat is more closely tailored to the 
human shape than usual and borrows 
heavily from sports car design. Where 
space is restricted in a four-seat model, 
the front pair is typically sculpted 
at the back to accommodate the knees 
of the rear passenger. The same approach 
has been adopted on the fi xed recline 

backrest of the PF2000, providing an 
extra 2.5in of legroom over a standard 
economy seat and excellent passenger 
space even at 28in pitch. The fi xed recline 
also allows the passenger to control their 
own space without intrusion from the 
passenger in front, while the curved shape 
of the seat back adds to an impression 
of greater space.

One of the main features is its low weight – less 
than 25kg for a standard triple unit – which 
has been achieved by combining an aluminium 
primary structure with extensive use of composite 
materials in the secondary structure

extensive use of composite materials in the 
secondary structure. The seat family includes 
variants for front row, exit row, rear row and 
fuselage taper section.

It also combines aviation and automotive 
industry experience. The seat has been 
designed by Design Q, which has been 
in the aviation interiors business since 
1998, working with major airlines such as 
Cathay Pacifi c and Virgin Atlantic Airlines, 
and developing strong relationships with 
Tier 1 suppliers. But it also has parallel 
experience in the automotive industry 
(its co-founders Gary Doy and Howard Guy 
both worked for Jaguar before setting up the 
company in 1997). 

The seats have been developed for 
manufacture by Intier Automotive, a division 
of Magna, which is a global Tier 1 supplier 
(see box story). 
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Colour panels can be changed 
to match airline branding

Tray table reset as design feature

Aluminum/composite structure 
for reduced weight

Optional backs for literature 
or IFE monitors

Side bolsters for lateral support

Quick release attachments

Open hard shell area makes 
cleaning easier

The ergonomic shape of the moulded 
backrest with variable density foam 
construction is a unique approach, 
offering reduced weight over the more 
conventional aluminium frame construction. 
This is because foam cushions need 
only be applied at points where support 
is required, whereas the aluminium 
tube structure has to be concealed 
with foam and then covered, making 
it heavier.

The design philosophy is to simplify 
the product down to its essential 
components and allow the structure to 
form part of the design aesthetic, as well 
as a feature of the overall impression 
of the seat. It also has a practical advantage 
– with much of the hard shell being visible, 
gaps and dirt-traps have been minimised 
to reduce waste and grime build-up 
during service.

MAKING IT
Pitch saw the good relationship between Design Q and Intier Automotive (Magna) as a 
perfect opportunity to develop the design for manufacturing. The two companies 
have worked together for fi ve years and have a good relationship, having been 
involved on various projects with automotive customers in the UK and Germany. 

Pitch has signed an exclusive arrangement with Intier Automotive to develop and 
manufacture the seat. To minimise risks, Magna has spent considerable effort 
working with Ternencia on FEA before producing prototypes. This strategy, according 
to Richard Lindoe of Magna, has paid off, with positive fi rst-time sled test results. 

Magna has two facilities in Redditch, UK, currently producing 4,500 cockpits and 
door modules per week for the BMW Mini. This gives a strong manufacturing base 
of moulding technologies and assembly that will be crucial to meet the supply 
requirements for the aircraft seats. One of the benefi ts of the Redditch facility will be 
its ability to supply complex modules in a short lead-time with full electrical testing 
before delivery for the seats fi tted with IFE units. The number of options on the 
PF2000 will be easy for Magna to handle given their experience with the complexity 
of their existing Mini product. Annual seat supply capacity is set at 60,000, but can be 
extended to meet demand. 
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The inherent rigidity of the moulded backrest 
in the knee area helps to absorb shocks better 
than typical seats, which tend to have fabric or 
fl exible plastic in this area, meaning less 
annoyance for passengers from accidental 
knocks from the row behind. 

As in sports cars, a chamfered edge on each 
side of the bottom cushion makes getting in 
and out of the row easier, while there are side 
bolsters on the bottom cushion and back 
cushion to provide lateral support. They also 
provide a feeling of separation from 
neighbouring passengers, instead of the usual 
appearance of a bench seat. At the request of 
potential customers, the armrests have been 
positioned further back than usual, allowing 
them be raised to a vertical position directly 
between the seat back. This improves 
access and caters for those passengers over 
the 95th percentile.

The baseline seat has a fabric covering, 
but leather and e-leather can also be used, 
and colours can be mixed between the 
various seat panels, soft and hard, to meet 
airline branding.

The tray table has a break-over feature, which 
means it drops if excessive force is applied to 
it. The reset mechanism is contained in a 
cylinder mounted on the seat back, but even 
this has been styled as a consistent design 
feature throughout the cabin. 

PRODUCTION
The involvement of Magna Intier has brought 
about fundamental changes in the way the 
seat will be produced. The automotive 
industry invests heavily in sophisticated 
production tooling to ensure consistency of 
quality and fi nish throughout huge 
production runs. It also uses a lot of moulding 
and goes for more complex components. 

For the PF2000, this means a reduced 
part-count and maintenance requirements. 
The usual method of dealing with a faulty seat 
is to remove it from the aircraft for further 
examination. This is helped by quick-release 
seat rail fi xings on the standard seat. There is a 
trade-off in cost and time between simply 
replacing a single, large and expensive 
component and searching for a smaller, 
cheaper part that has failed. For Pitch, the 
decision is that cost and time will both be 
saved by having inherently more reliability 
from the start.

There is one more important aspect to the 
automotive production techniques to be used. 
Pitch is targeting a 12-week lead time from 
the placement of an order to delivery, 
depending on specifi cation and quantity. If 
testing goes well, that could see the fi rst 
shipset leaving the new factory in the fourth 
quarter of this year.  

Armrest height 612mm 24.4in

Cushion height 439mm 17.3in

Overall length (table deployed) 866mm 34.1in

Overall length 633mm 24.9in

Armrest length 240mm 9.4in

Table height 626mm 25.6in

Overall height 1,129mm 44.4in

Table dimensions w382mm x d225mm w15in x d8.9in

SEAT DIMENSIONS

MODULARITY
The back of the seat has been turned into a 
fl exible area where customers can exercise 
a number of options. 

For a basic level of service, there is an upper 
literature pocket, but even this is carefully 
designed. Slots provide sight of the internal 
colour panel, while the lower slot allows cabin 
crew or cleaning staff to quickly check that 
nothing has been left behind by passengers 
without lowering the tray table. An optional 
lower literature pocket is situated beneath the 
front of the seat if IFE is fi tted, and provision 
has been made for monitors from a number 
of different IFE suppliers. One of the IFE 
options is the 1Net Cabin Infotainment 
System shown by Thomson Aerospace at 
last year’s Hamburg expo. This revenue-
generating system is aimed at the same 
single-aisle shorthaul airline customers and 
can be provided as a fully integrated package.  

Most importantly, the seat back modules 
are interchangeable, which means an 
airline can install IFE at a later date with 
minimum modifi cations.

The ergonomic shape 
of the moulded backrest 
with variable density 
foam construction is a 
unique approach, offering 
reduced weight over 
the more conventional 
aluminium frame 
construction
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TESTING, TESTING
Making sure the seat meets all the regulatory requirements for 
EASA ETSO C127a is the responsibility of Tenencia Aerospace 
Design, an EASA Part-21 Design and Production organisation 
based at Coventry Airport. 

It specialises in the integration and certifi cation of VIP interiors, 
IFE, avionics, special mission aircraft and external and internal 
structure. Paul Johnson, Chief Executive, says the project has 
been exciting because of the aviation and automotive mix, 
with each side learning from the other, helped by two sets of 
quality assurance standards that complement each other well. 
One of the most important factors has been the very close 
correlation between the computer model and the physical 
tests, thanks to the extensive use of Finite Element Analysis 
(FEA). The fi rst test to be carried out confi rmed this, with failure 
occurring at almost exactly the place predicted by the FEA. 
A modifi cation was quickly developed and a second test was 
successfully passed just three weeks later.

As a result, as Tenencia works alongside Magna – constantly 
checking and validating the design – further weight reductions 
have been safely made and changes have not caused problems 
in subsequent testing. So far, this has included 16g forward 
loading, a 14g drop test and static load tests, as well as fi re, 
smoke and toxicity. These structural tests are indicative only at 
this point, as certifi cation testing in 3Q12 will have to be carried 
out using a production-standard seat. They have included the 

worst case scenario, explains Johnson, using a front 
row seat with a tray table, an armrest-mounted IFE 
monitor and a healthy reserve factor. This will be 
heavier than a typical production model.

A rig will be constructed for repeatability 
and quality testing. Anything that 
moves, such as the armrests and 
tray tables, will be subjected to 
accelerated use to fi nd faults 
early, while soft furnishings will 
undergo wear testing.


