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If you regularly took the train or drove 
up the M1 or A5 past Rugby before 
2007, you will almost certainly recall 
the twelve immense masts that 
punctuated one’s journey north or 
south. These were the most obvious 
manifestation of the Rugby Radio 
Station, supporting the aerials of the 
former GPO’s longwave transmitter, 
call sign GBR. Inauguration of its 
transmissions in 1927 represented a 
significant technological milestone. At 
the time the transmitter was the most 
powerful anywhere, and the first with 
truly global coverage.

The original transmitter building, 
later called C Station, was designed on 
behalf of the Post Office by the HM 
Office of Works architect F.A. Llewellyn, 
and construction started in January 
1924. Despite being tiny compared with 
the aerial array, this was a very 
substantial building. When finished its 
good proportions made the best use of 
its huge spaces and large windows, with 
fine brickwork detailing, and Portland 
stone embellishment around the main 
entrance.  The Radio Station was a 
project of national importance, and F.A. 
Llewellyn‘s design successfully used a 
weighty version of the prevailing 
Neo-Georgian house style Office of 
Works to project the might of Empire 
and the status of the Radio Station. 

Despite periodic modernisation of its 
equipment, with attendant ad-hoc 
modifications to C Station, the Radio 
Station ultimately became redundant 
due to the advent of reliable satellite 
communications, with the last 
transmissions (a time signal) ceasing in 
2003. C Station was listed Grade II in 
2005, shortly before British Telecom 
demolished the last of the masts in 2007.

HOULTON SCHOOL
The western half of the Radio Station 
site is now being developed by Urban & 
Civic PLC and Aviva to provide an urban 
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Rugby Radio Station, a transmitter built in 1927, re-opened as Houlton School this September. The 
architect, James McCosh, explains the sensitive approach taken.

extension to Rugby, providing  around 
6,300 new homes. It is called Houlton, in 
recognition of the town in Maine where 
GBR’s first transmission was received. 
The Outline Consent conditions 
included retention of C Station, with a 
viable new use, and the provision of 
primary and secondary schools among 
other community facilities.

Our practice, van Heyningen and 
Haward Architects, is recognised for 
the creative reuse of old buildings, such 
as Bolton Market Hall and No 1 
Smithery at the Chatham Historic 
Dockyard, and for the design of 
education buildings, including those 
for Clare College, Cambridge and 
Oundle School. Urban & Civic PLC 
commissioned us in late 2017 to design 
a 1260 place secondary school (with a 
large sixth form) including the creative 
reuse of C Station. As a new state 
school, it was required to meet the 
Department for Education (DfE) 
standard budget, brief and 
performance requirements including 
accessibility, energy performance and 
durability. It has been delivered earlier 
than required by the Section 106 
agreement, with the benefit of DfE 

bridging funding, with construction 
starting in September 2019 and the 
school occupying it from August 2021.

The adaptation of the listed building 
for a school involved a number of 
challenges, including a limited budget, 
the poor and much altered condition of 
the historic fabric, and the scale and 
nature of the internal spaces – three 
huge industrial spaces, lots of small 
cellular compartments, and almost no 
circulation. The biggest technical issue 
was the fact that the building was 
entirely uninsulated and had huge 
single-glazed windows, yet the school 
needed to meet the DfE’s stringent 
environmental and energy 
performance criteria.

Although currently isolated, the site 
masterplan identifies C Station as a key 
feature of Houlton’s district centre, and 
Urban & Civic were determined to 
make the new school – and the heritage 
of C Station – seamlessly contribute to 
the future heart of Houlton. 

Initial ideas started from our analysis 
and understanding of C Station, helped 
greatly by the historic drawings and 
photographs held within the British 
Telecom Archive, and in the book The 

Above The east facade of the radio station, flanked by two of the original masts.
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Our concepts recognised the 
need to subdivide the immense 

halls of the building to create 
functional school spaces.

The east elevation of the 
repurposed Transmission BlockP
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Above The east facade of the radio station, flanked by two of the original masts.
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History of Rugby Radio Station by 
Malcolm Hancock, based on his 38 
years of work at the site. Our concept 
design emerged from two-day design 
charette organised by Urban & Civic 
and led by Houlton’s master planning 
architects, JTP, with all our key 
stakeholders present. 

Our concepts recognised the need to 
subdivide the immense halls of the 
building to create functional school 
spaces – with enough usable floor areas 
to make the fixed costs of upgrading 
the envelope offer reasonable value for 
money. These were much too big for 
regular classrooms or labs, and were 
too small for the Sports Hall, so we 
proposed a new Sports Block and two 
efficient teaching blocks, one for STEM 
subjects and one for Humanities. 

In C Station, the former Power Hall is 
divided into two, creating the Assembly 
and Dining Halls, that can preserve its 
former character and scale. The former 
space of the Valve Hall at the base of 
the Transmission Block provides the 
height for the Drama and Activity 
Studios, with a new independent 
structure inserted within it carrying the 
new floors above with the library, music 
and art rooms. The Sixth Form Centre 
is at the top, in place of the workaday 
flat roof installed after a 1944 fire, 
reinstating the buildings proportions 
in a contemporary manner. New stairs 
rise up from the courtyard elevations 
in new towers, and up voids against the 
end walls, retaining a sense of the 
scale of the former Coil Room. The 
former administrative spaces of C 
Station are reused, minimising change 
in one of the more sensitive areas, as 
office and SEN rooms.

The most radical outcome from the 
charette was the recognition that the 
entrance should be directly from the 
future district centre, even though this 

would not be built for several years after 
the school. To do this, rather than 
significantly alter one of the main 
facades, we proposed demolition of the 
single storey ancillary rooms between the 
two main blocks, retaining their two 
former facades to define courtyards, and 
adding a substantial entrance canopy that 
would address the square to the south.

ENGAGEMENT
Our regular liaison meetings with Urban 
& Civic, the heritage and planning 
consultants, Rugby Borough Council, 

Historic England and the Twentieth 
Century Society allowed everyone to 
discuss the significance of the buildings 
and their elements, their constraints and 
opportunities, and how the inevitable 
impacts on the historic fabric and the 
character of the buildings could be 
mitigated. These underpinned our team’s 
design development of both the school 
layout and its technical strategies. 

The heritage consultees recognised 
the value of the whole building being 
retained for a sustainable long-term 
public use, and welcomed reinstatement 
of lost façade elements and removal of 
poor additions. This helped balance the 
acknowledged impacts of our 
adaptation, including removal of 
equipment and demolition of the link 
block. However, the most detailed 
discussions focussed on the need to 
improve the building’s thermal 
performance, and the consequent 

Top left Early cut-away illustration 
shown to Historic England to explain use 
of the historic spaces for school facilities 

Above The new stairs rise up the full 
height of the former coil room, with 
views out over Houlton

www.peregrine-bryant.co.uk info@peregrine-bryant.co.uk 020 7384 2111

Conservation Architects specialising in the care of historic buildings and new buildings in the historic environment

WINNER: GEORGIAN GROUP ARCHITECTURAL AWARD FOR RESTORATION OF A COUNTRY HOUSE
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proposals to add ventilation plant with 
heat recovery, add insulation, and 
transform airtightness.

THERMAL UPGRADE
Daylighting, ventilation and acoustics 
are all fundamental to teaching 
facilities’ fitness-for-purpose. We were 
determined to make the school have 
exemplary energy performance, despite 
the challenge of a wholly uninsulated 
listed structure forming a large part 
of it. When challenged by the heritage 
consultees, it also became clear the DfE 
would not approve the project without 
the energy performance meeting 
their standard Output Specification 
(considerably more stringent than 
current Building Regulations).

Working with Etude, Passivhaus and 
energy consultants, and Hoare Lea, 
building services engineers, we showed 
how upgrading the external envelope of 
the listed building and providing it with 
efficient plant with heat recovery 
ventilation, and combining this with 
particularly high levels of performance in 
the new blocks, would allow the overall 
school meet the DfE requirements. The 
upgrade needed to both increase 
insulation levels and transform 
airtightness to minimise ventilation losses. 
Etude set the target for the overall 
airtightness of C Station at 3 m3/m2/yr 
@50Pa, which is ambitious for a 
refurbishment of this scale and complexity.

Given the significance of the facades, 
and their solid brickwork, we proposed 
insulating the walls internally, and to 
insulate the new and retained ground 
floors. We decided to insulate the 
outside of the roofs, with the extra 
depth being hidden by the parapets, as 
this avoided complex details and 
allowed us to retain the exposed 
steelwork of the Power Hall. 

In common with buildings of its date, C 
Station has a rudimentary slate damp-
proof course and solid masonry, so the 
thermal upgrade is based on maintaining 
a moisture-open and voidless build-up of 
lime plasters and rigid woodfibre 
insulation boards. This approach, when 
combined with careful repair to the 
external elevations, minimises risks of 
damage to the historic fabric, as water 
vapour remains able to move in and out of 
both faces of the walls. We used the 
Pavatex system as it had good guidance 
and data for the whole system.

Having tested the permeability of the 

existing brickwork, Etude modelled key 
interfaces using WUFI, a hygrothermal 
simulation software, to assess for 
condensation risks. Despite most of the 
building benefitting from mechanical 
ventilation, this led to a decision to use 
a maximum insulation thickness of 90 
mm, so that condensation risk at the 
thinner reveals and the inevitable 
discontinuity at the wall–roof junctions 
was minimised. This, and the supplier’s 

advice, concluded that we needed to 
remove the impermeable finishes on the 
walls to be insulated; a cement-gauged 
gypsum-based plaster and glossy paint 
(which turned out to be lead-based and 
requiring removal in any case).

Woodfibre insulation is vulnerable to 
water ingress, so we undertook a survey 
of all the elevations, and made detailed 
scoping drawings for brickwork repairs 
and repointing where required. The 
works have recovered all the roofs, with 
good falls created by the insulation, and 
have renewed all rainwater goods, 
providing larger outlets and hoppers. 

Internally most of the building had a 
simple painted plaster finish, of no 
particular significance. The new 
insulation generally has little visual 
impact, with the lining following every 
step in the wall profiles, including piers 
and stepped arch heads. The exceptions 
were the low level of the Power Hall, 
where there was a glazed brick dado 
hidden under layers of paint, the 
detailing around the Power Hall steel 
frame, with its partially embedded 
columns, and in some of the office and 
circulation areas which had decorative 
cornicing and skirtings. Working with 
Etude, we showed that we could omit 
some insulation to expose the dado 
brickwork in the Dining Hall without 
major consequences and designed 
careful details at the interfaces with all 

Above Piled foundations in 
Transmission block to take all the loads 
of the new floors and roof
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existing elements. We agreed with the 
heritage consultees that we would remove 
and replace the cornice and skirtings on 
the external walls that had been lined. 

The single most contentious issue were 
the windows, generally timber in the 
Transmission Block and steel in the 
Power Block, and an integral part of the 
buildings character inside and out. To 
provide the energy performance 
required overall, and avoid major issues 
with condensation, Etude’s modelling 
showed that high performance windows 
were required, with double glazing and 
thermally-broken frames. Many original 
windows had been lost as the building 
had been altered but many remained, 
albeit in poor condition, and our and the 
statutory bodies’ initial preference was to 
retain these, with secondary glazing. 

However, after we had carried out a 
series of studies of different options and 
their visual, operational and financial 
consequences, it was eventually 
concluded that the best balance 
between the significance of the facades 
and the internal spaces, and the 
school’s effective operation, would be to 
replace the majority of windows. This 
allowed both interior character and 
exterior appearance to be retained, 
provided a much better thermal 
envelope, enabled openable windows 
(for summer-time free-cooling – which 
reduces main plant size) and, 

importantly for the School and DfE, 
allowed a warranty to be provided. 

The reinstated timber windows 
replicated original profiles, based on 
our surveys, with the depth of the frame 
increased to take the thicker glazing. 
Metal windows were replaced with 
thermally broken aluminium frames 
with very similar sightlines and profiles 
that approximate the rolled steel 
originals. Only around the original front 
door, where the stair tower steel windows 
have distinctive diagonal glazing bars, 
were these were restored, and backed 
with secondary glazing.

The scale and complexity of the 
Pavatex installation is unprecedented 
in the UK; the system is normally used 
for domestic-scaled buildings. Here 
Drywall Contracts Ltd, the 
subcontractor, installed c3,500m2. 
Morgan Sindall, the contractor, 
carefully managed the sequencing and 
quality control with us to ensure proper 
execution of the complex interface 
details, with new and old windows, steel 
frames and all penetrations, to provide 
a final air test results of 2.88 m3/m2/yr 
@50Pa in the Power Hall and XX m3/
m2/yr @50Pa [results to follow], which 
is an exceptional achievement on a 
building this large and complex.

The effective working relationship 
developed with Historic England and 
Rugby Borough Council was key to 

gaining consent for the changes, with 
very detailed pre-application 
discussions exploring the options, their 
technical consequences, and their 
relative impacts and benefits. 

In our adaptation of C Station we have 
removed redundant features where 
necessary for the buildings new purpose, 
designed new elements to be distinctive 
and of contemporary materials, and 
specified repairs to be both judicious and 
reasonably obvious. However, we realise 
that our decision to reinstate internal 
mouldings over the lined walls, to 
reinstate lost windows, and even more, to 
replace original fabric of windows with 
new ones, may well be seen by some as an 
affront to the SPAB Approach. 

Fundamental to the project, but 
almost unseen, its thermal upgrade 
provides an excellent internal 
environment whilst minimising energy 
use, operational C02 emissions, and 
lifetime costs for the School. Our 
considered judgement was that to do 
this effectively, the windows needed to 
be replaced. Sadly, our generation 
leaves an uncertain future: visible 
climate change, increasing 
temperatures and extreme weather. 
Maintaining the legacy of ancient 
buildings can conflict with the legacy 
of climate change: as architects we 
balance responsibility for both. 

The adaptation of C Station to create 
Houlton School shows that it is possible 
to transform the energy use and carbon 
emissions of many listed buildings – and 
most older buildings of lesser 
significance – avoiding the false premise 
that only new buildings can perform 
well. The project transforms the historic 
buildings’ performance, comfortably 
exceeding the Building Regulations for 
a new building. This enables the 
building to be used, and secures it a 
viable future, so its built and social 
heritage will enrich future generations. 

James McCosh 
Principal Architect, van Heyningen and Haward 
Architects

Far left Power Hall space, after strip 
of lead paint and plaster before main 
works start

Left Pieced-in oak wall plate and 
chestnut ceiling laths
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