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Where

exactly is BT
Tower?
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Why such a tall tower in
central London?

* In 1954 a system of microwave radio
links was proposed to meet the
expected growth of the long-distance
telephone and television networks
between London and the provinces

* The solution was a striking addition to
London’s skyline
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Background 2 |

* Two options were considered: the first
was a ring of radio stations on the
outskirts with broadband links
extended to central London by cable;
the second was a single radio station
near the centre.

* Aring of stations would involve no
specialtechnical difficulties, but a
central station would need a building
with adequate ground clearance for
the radio paths for the foreseeable
future.

Image source: https:
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Strategic decision...

* The Royal Fine Art Commission objected to building a tower on the grounds
itwould obstruct the views of better buildings, but their objection was not
sustained.

* The proposal for a high tower in central London was preferred, partly to
avoid the traffic problems of cable laying but mainly because it would be
impractical to find a number of suitable high-ground sites around London.

* Oncethe decision had been taken, finding a site did not present a serious
problem: the museum telephone exchange in Howland Street was a focal

point both for telecommunications systems and for the network of vision
cablesin London.

* Space was available for a tower in a yard of Cleveland Mews and the design
and construction problems could be solved along with the extension of
Museum telephone exchange.
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Museum Radio Tower

H. KNEE, exD, AMIEE, and F. G. BALCOMBE, AssoclEET

U.D.C. 62497:621.396. 67

A tower 600 R high is being buill adjacent to Museum telephose
exchange in Londen 1o suppart aerials for a number of microwave
radio links to serve some of the principal trunk routes from Loadon.
The height of the tower was determined hy the need ta provide
transmission paths clear of abstructions, such asother tall buildings,
und the opportunity is being taken to provide public observation
galleries together with & restaurant and refveshment bars near the
top alf the tower.

INTRODUCTION

FAMILIAR landmark in the Tottenham Court

Road area of London is the lattice radio tower

situated on the rooftop of Museum telephone
exchange. The number of aerials for new services it
could accommodate is limited, and cven the existing
transmission palhs arc in dnng.:r of being obstructed by
new tall buildings in the London area. A new anent
600 fi-high radio tower, now under construction on an
:d jacent site and estimated to be ready for the installation

of equipment by June 1963, is described below.

GENERAL CONSIDERATIONS

In 1954, consideration of the capected growth of the
trunk telephone and television network between London
and the provinces in the following 20 years led to a
fl(o‘poi!l for a system of broad-band microwave radio

inks as a means of providing a considerable part of that
growth. The routes from London to Birmingham, Ports-
mouth, Bristol, Norwich, Brighton and Dover were cited
as cxamples for which such a system would probably be
suitable. ‘Two possibilities were consi Either a
ring of radio stations could be built in the outskirts ard
the broad-band links extended to central London by
cable, or a single radio station could be built near the
centre. The use of a nng of stations would invelve no
specaal technical diflicultics, but if a central station were
chosen the rapid growth of all buildings in and around the
centre of London would make a specially tall building
necessary to provide adequate ground and obstacle
clearance for the radio paths in the directions required.

There arc over 200 buildings, cither existing or
proposed, in the central arca ol don that have a
height of 100 ft or more, and of these about 50 are,
or will be, 200 ft or more high, 20 will be 300 ft or higher,

Knee is in the Exchange Equipment an

LT
dation bnm:h and Mr. Balcombe is in the Intand Ramo ﬂ:mm'
and Provisien Branch, E-in-C's Office.

and at least one, on the Albert Embankment, will rise
to 400 ft. Obstructions ncar the straight line from a
trnnsrmn.cr acrial to recciver acrial are not only capable
of causing loss of received signal power but also generate
unwanted reflected signals that give rise to unacceptable
distortion of the slgm%nbemg transmitted. The additional
clearance that must be allowed depends on the radio
frequency used, the position of the obstacle in the path
and the prevailing atmospheric conditions. For example,
if an obstruction exists midway between transmitting and
receiving aerials 30 miles apart and working on a fre-
quency of 2 Gefs, the minimum clearance needed abave
the obstacle will vary with atmospheric conditions from
50-150 f, npprummslely

For a tower in central London the acrials need to be
sl;mfmant]y higher than is usual in microwave-radio
practice in which the aerials are normally mounted on a
tower or mast some 50-300 ft high and the equipment is
housed in an adjacent building after the manner of a
cable repeater station, the equipment being connected to
the acrials by waveguides or, occasionally, by cables.
The waveguide, however, has its limitations; its trans-
mission loss is significant, and its |mgl|lur|l|=s and
imperfections all contribute to distortion in multi-
channel systems by giving rise to echoes and so to
intermodulation  between chann Therefore, with
aerials at abnormal heights, the d.lre:tlyissoclatad radio
cquipment must also be housed aloft to limit the length
of the feeder, and the tower then becomes & much more
‘massive structure.

The proposal for a high tower in central London was
preferred to the scheme for a ring of suburban stations,
partly on cost, partly on the elimination of the traffic
problem created by cable-laying, but not least on the
impracticability of finding a number of suitable high-
ground sites around London. The decision taken, the
siting was no serious problem: Museum telephone
exchange is the focal point both of the telecommunica-
tions system and of the network of vision cables in

London, space was available for the tower in a yard off
Cleveland Mews, and the design and constructional
problems could be solved along with the pending exten-
sion to the Museum telephone exchange. With a tower
om this site the aerial centres need 1o be some 375-470 ft
above ground level accordiag to route and frequency,
Naturally, other sites were conskdered, and the planning

73

FIG. 3—PROGRESS OF TOWER BY MAY )92



The Post Office Electrical Engineering Journal - Vol 58 Part 3 - October 1965

THE POST OFFICE
ELECTRICAL ENGINEERS
JOURNAL

THE POST QEEICE
ELECTRICAL ENGINEERS JOURNAL

Vol. 58 Part 3

OCTOBER 1965

Post Office Tower, London, and the United Kingdom Network
of Microwave Links

D. G. JONES, nsc., AC.G.L, AMLEE, and P. J. EDWARDS, AMLEET

U.D.C. 624.97:621.396.67:621.396.65

ing an imcressingly important
ioal circuits for the Post Office
and data-transmission networks. The main
such links are reviewed and, in particular, the functions
and equipment of the London Post Office Tower, which will form
the terminal station for many radio-relay links, are described.

INTRODUCTION
ROVIDING a new feature on the London skyline,
Pm: Post Officc Tower (Fig. 1) will be the London
terminal of a nation-wide trunk network of micro-
wave radio-relay links carrying telephone, television and
data traffic.

In the period since the second world war, the Post
Office has provided & national nctwork, composed
partly of underground coaxial cables and partly of
microwave radio-relay links, to serve the needs o? he
British Broadcasting Corporation (B.B.C.) and the
Independent  Telewision Authority (L.T.A.) 405-line
monochrome television services.! The radio component
of the network provides an aggregate length of 4,000
operational video-channel miles, and its London terminal
is located adjacent to, and in the shadow of, the new
tower. In the same period, steady developments in
microwave techniques have cnabled the Post Office to
introduce the microwave radio link as a practical and
cconomic alternative to the coaxial-cable link for
long-distance transmission of multi-channe! telephony.?

Rapid cxpansion and reconstruction of the radio
component of the network is now being carried out to
provide extensive new trunk telephone-circuit capacity
to mect the demands arising from the increasing use of
the telephone in the United Kingdom, stimulated by
the spread of subscriber trunk dialling, and to meet the
requirements of the B.B.C.'s new 625-line television
service. A prime example of the expansion now under
way is the replacement by the Post Office Tower of the
existing radio terminal in London, which has neither
the communication capacity required for future needs
nor an adequate height.

TRAFFIC TO BE CARRIED BY THE MICROWAVE NETWORK
By 1966 a trunk network of radio-relay links (Fig. 2),
with aggregate route length of 2,000 miles and using

floland Radic Planning and Provisioa Branch, E.-in-C.'s
Offce.
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FI0. 1—THE POST OFFICE TOWER

120 stations, will join together all main centres of
gopulu‘don in the United Kingdom. The network will
y that date provide about 4,500 operational broadband-
channel miles for the transmission of multi-channel
telephony, of which 1,800 miles will have a capacity of
960 telephone channcls per broadband channel in a
frequency-division-multiplex assembly of 4 kc/s channeis
in the bascband® frequency spectrum 60 kc/s-4-028 Mcjs,

“The term baseband desiguates the band of frequencies
transmitted by the radio link between its input and output
terminals

149

A —Turee-port ferrite circulalor. B.—Ferrile solator
C.-- Moo up cqualizer,
FIG, 9—MICROWAVE TRANSMITTERS AND RECEIVERS ON FLOOR BIS
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Key dates and events \

e Construction began in April 1961 and was completed '
in 1965

* The tower was designed by the Ministry of Public Works
* The main contractors were Peter Lind & Co Ltd

* The tower's foundations are sunk 174 ft into London
clay

* The tower's revolving restaurant opened in 1966

* |In 1966, Queen Elizabeth Il visited the tower and had
high tea with Tony Benn and Sir William Butlin

* In 2003, the tower was given Grade-ll listed status

* In 2009, an LED screen was wrapped around the
tower's 36th and 37th floors




The tower in 1970

Cheer up a
friend tonight.
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Source: https://en.wikipedia.org/wiki/BT Tower




The Post
Office’s Radio
Microwave
Network

The Post Office’s
microwave radio
network of 1970

Image source: TCC 297/TELE ED 16, Courtesy of BT Group Archives
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The Post
Office’s Radio
Microwave
Network

Image source: TCC 297/TELE ED 16, Courtesy of BT Group Archives
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The Post
Office’s Radio
Microwave
Network

Image source: TCC 297/TELE ED 16, Courtesy of BT Group Archives




BEis

AN RN R i FERAVED ARG PR 7 Vi v R N R AR IR R,

7R )




|

ions,

-Heaton Park is still operationa
nowever its purpose has changed

as technology has evolved

tat

IO S

_ike many BT rad

A NS S

VWi

m
{
u
(|
J
X
3
|
<

A4

!
i

A A AL ALV AV AV AV AT AT
AV AVAVAVAVAT AT

S20%e%3000
V@W MW% o

vy



Leyland

Ripponden
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Heaton Park as a
node within the
wider national

microwave radio

network



Pale Heights,
Delamere Forst

Photo taken 03 January 2011



Windy Hill
Radio Station

Photo taken 13 March 2017 Photo taken 08 September 2012



Beyond the
technical operation,
the tower had a

popular secondary
function

Enter Billy Butlin and his revolving
restaurant, plus cocktail bar, plus
viewing galleries...




at thetop of G.P.O. TOWER Maple Street, Londoy, Wy,

Cocktails and fine dining at the top of the tower



Butlin’s Top of the Tower restaurant

to“‘p&ESfthetower1
restaw?nt




An exclusive venue




The place to be...




Exclusive dining...
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Post Office
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Memorabilia
- ash trays




...ahd more

memorabilia




1965 (8 October): The tower is officially opened by
Prime Minister Harold Wilson. Its microwave radio

I Com memo ratlve COI n systems can handle 160,000 simultaneous telephone

calls and up to 40 television channels
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The
Postal
SPECIAL STAMP ISSUE Museum

Opening of the Post Office Tower
Date of issue: 8 OCTOBER 1965

I“ Commemorative
Stamps
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A bomb exploded in the
ceiling of the men's toilets
at the Top of the Tower
restaurant at 04:30 on 31
October 1971
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An architectural masterp




The
tower
today...
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The tower today, let’s head
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Photos taken during
Maritime Innovation Week
- November 2024




Looking
towards the
base of the
tower







Approaching
the elevator to
the 34" floor




Heading to
the 34t
floor, at
speed...

1400 Feet per Minute
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Cocktail reception with cana




ion Week 2024
owl Food menu

Chargrilled Wagyu beef burger, smoke cheddar, pickled
cucumber house burger sauce in a brioche bun
with 1000 leaf chip

Contains: gluten, egg, milk,, mustard

Cod goujons, triple cook;d chips & yoghurt tartare

Contains: gluten, fish, milk

Spinach &ricotta tortellini, sun blushed tomato & basil
Contains: gluten, eggs, milk

Vegan burger, triple cogked chips & yuzu vegan

mayonnaise
Contains: gluten, sulphites

Vegan chicken & chips

Contains: gluten

The tower
still has a
full-service
restaurant



(oPARX House o
XFORD STREET) ROADCAST! HYDEPARK
b BROADCASTING NOUsE

EMBASSY
(CROSVENOR SQUARE)

KENsINGToN
ROYAL ALBERT PALACE

A popular venue

for team events

All Hands Event
BT Tower, Monday 13t May 2024

Bowl Food

Grilled Cumberland sausage, pesto, spring onion mash & onion gravy
Contains: Gluten, milk, sulphites

.

Spanish style lamb & chorizo casserole, sweet potato mash & cavolo mash
Contains: Celery, gluten, milk, soybeans
.

Lemon sole goujons, chunky chips & tartare sauce
Contains: Gluten, egg, fish, mustards, sulphites
-

Pumpkin ravioli with sage butter & parmesan
Contains: Gluten, egg, milk
-

Soya mince cottage pie, crispy purple kale
Contalns: Milk, soyabean
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Staff & guests' event at BT Tower - 02 August 2024
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& operational
| areas in the
tower







The iconic concrete and glass circular BT Tower might be considered a piece of vintage architecture on
the outside, but on the inside it plays host to a state of the art television facility.




BT tower and the media
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BT toweron TV
and in movies

The Netflix series, Union,
makes a big deal out of
the BT Tower in Fitzrovia,
London.

The agency’s HQ is there
in the movie, whichis a

lovely novelty for people
who live in the UK.
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Artwork and modernism
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National fibre optic cable rollout
signals the end of trunk radio systems



The rise and
fall of national
microwave
radio links
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e 'n 1964 in 2009 tower in 2011
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The end of
an era...

£275m deal to turn BT Tower into luxury hotel

FULLSTORY PAGE 2
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Summary

BT Tower opened in 1965
and enabled national
telecommunications and TV
services

The tower is 189 metres tall
and weights 13,000 tonnes

The Butlin’s run revolving
restaurant operated
between 1966 and 1980

The ‘tower’ is currently one
of the largest TV switching
centres in Europe

BT will vacate the tower and
hand it over to MCR Hotels in
a couple of years, for
conversion to a hotel (with
cocktail bar and restaurant)




Thanks for your
attention, any
guestions?
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