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You may be able to decipher the title, or 
perhaps not.  MCR21 or Mobile Control 
Room number 21 is the 21st in a line that 
stretches back to 1937 and the very first 
electronic outside broadcast van.  The BBC 
ordered a 3 camera Mobile Control Room 
from EMI at a cost of fourteen thousand 
pounds in January 1937. There was no 
time to design a completely new set of 
equipment for the OB unit so another set of 
studio equipment was built, modified and 
installed in a coach built body on a  AEC 
Regal Greenline bus chassis. It was delivered, 
along with its radio link and mobile power 
generator units, just in time for the Coronation 
of King George VI and Queen Elizabeth on 
the 12th of May 1937, this was MCR1.

But what about “Scanner”  We believe 
this term originated some 9 or so years 

earlier with the mechanical camera used 
by John Logie Baird. Baird did not call it a 
camera, he preferred the term “Scanner” as 
the rotating parts scanned the scene being 
televised and it was nothing like a camera 
in the electronic or photographic sense.

In 1931 Baird installed his “scanner” in 
a caravan and seeing the horses going 
up and down Long Acre he had the idea 
to televise the Epsom Derby. Baird was a 
great publicist and this became another 
“first”.  In 1932 he televised the race again, 
this time with a triple 30 line system which 
at an effective 90 lines gave improved 

results and much public acclaim.
One of the disadvantages of mechanical 

scanning is you can't move the scanner when 
it is running. The gyroscopic effects would 
have caused a change in the  rotational speed 
of the mirror drums and consequent loss of 
sync. The solution to this was to use a large 
mirror mounted on the caravan door so that 
the scanner with the mirror turning could 
follow the horses as they ran past. A side 
effect of using a mirror would be the need to 
reverse the scans of the camera, achieved by 
mounting the mirror drum assembly the other 
way round so it scanned left to right rather than 

to standard right to left. In a small and unsung 
way was this another first? For many years 
electronic cameras had scan reversal switches.

The High Definition service
When this service started in 1936 the BBC 

employed a number of Baird staff, who had 
used the term Scanner for the Epsom Derby 
and they continued to use “the Scanner” to 
describe the 1937 EMI OB van and the term 
stuck mainly, I think, because it is easier to 
say than “outside broadcast van”.  A second 
reason may have been that the Line & Field 
scan generators for the Emitron cameras 
were inside the MCR and not in the camera.

Tony Bridgewater, who worked for Baird 
from 1928 and was with Baird at both Derby 

BBC Outside Broadcasts and MCR21 
a 'Main Fleet' OB Scanner        
Brian Summers 
This is the story of the cameras and Outside Broadcast vans that allowed the BBC to capture and 
broadcast live events, even before the last war.  Being interested in television, way back in 1979, I 
had the opportunity to acquire an OB van! With great enthusiasm I did a lot of study, installing and 
re-installing kit. Ultimately this led me to apply for a BBC job in a department known as Studio Capital 
Projects and then I got paid for what was my hobby! Win!  So we will take, a sometimes light hearted, 
look at MCR21, it's ancestors and the equipment used to “We bring you live pictures”   

Baird's 1932 caravan scanner parked by the winning post. Photo: © Royal Television Society

An unusual view of MCR1 from the offside showing 
an engineer working on the rear of the camera 
control racks.   The convenient up/down panels were 
rediscovered  by the BBC OBs in the late 1990s.   
Photo: EMI
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races, confirmed this as the origin of the term 
“the Scanner”. He joined the BBC Television 
Service as a Senior Maintenance Engineer 
under Douglas Birkenshaw, the first Engineer 
in Charge at Alexandra Palace. Bridgewater 
was put in charge of MCR1 and, although the 
operation of the equipment was overseen by 
EMI Engineers, he directed the cameras as 
the Coronation procession passed through 
Apsley Gate, at Hyde Park Corner. He later 
became BBC television's Chief Engineer.

With the arrival of the second OB van the 
BBC, with its love of TLA's (Three Letter 
Abbreviations) started the sequence with 
MCR1 & MCR2. This 2nd OB van made by EMI 
for the BBC arrived in time for televising the 
1939 Epsom Derby. MCR2 used the new Super 
Emitron (Image Iconoscope) camera tubes, 
invented by EMI, which had a sensitivity of 
between 10 and 20 times that of the Standard 
Emitron. The accompanying new transmitter 
van that sent the pictures back to Alexandra 
Palace using a revolutionary type of modulator 
based on the ‘distributed amplifier’ concept.

Resumption of outside broadcasts
MCR4, which was made by EMI, which 

was built in a semi-trailer, was the next 
to arrive just in time to cover the 1948 
Olympic Games in July. This new OB van, 
MCR4 had 3 cameras of the CPS Emitron 
type  (Cathode Potential Stabilised). In 
the decade since the first OB van, MCR1 
had been built, there had been enormous 
improvements in electronics and CRTs and 
camera tubes, camera and OB van design.

The CPS Emitron camera tube
This was of the orthicon class, the 

target was at the front of the tube and 
the scanning was from the rear with the 
beam landing orthogonally. This had big 
advantages over the previous Iconoscope 
class Emitrons. (confusingly, “Emitron” 
was an EMI brand and was applied to 
different components and equipment.)

Unlike the pre-war Emitrons, the CPS Emitron 
had no keystone distortion to correct and the 
tube was virtually free of shading. Because 
the camera tube target was at the front of the 
tube lenses with a short back focal distance 
could be used and three of these were 

mounted in a removable turret. This could be 
quickly exchanged to a turret with a different 
set of lenses. This together with increased 
sensitivity and the built in electronic viewfinder 
made for a much better production tool.  

Tube problems & transit
However the tube was not without problems. 

A specular highlight in the televised scene 
could set off a target instability known as 
peeling rendering the camera unusable for 
a period until stability could be restored.  
After some experimentation EMI solved the 
peeling  problem for later tubes in the 1956 
type 10678 camera. The CPS Emitrons did 
not find favour with outside broadcasts and 
the cameras were redeployed to studio use.

The box is this special shape to keep it 
upright. Later Image Orthicon tube transit 
boxes had a funnel widget to detect if it 
had been inverted in transit. If this was the 
case you refused to accept the tube and 
it had to go back to the manufacturer for 
reassessment.   The selection process to 
achieve broadcast standard made them very 
expensive, so expensive that the BBC did not 
buy I.O. tubes but hired them by the hour.

The Pye Photicon cameras
The next OB van to arrive was MCR3 which 

was made by Pye. It should have arrived in 
July 1948 to contribute to the coverage of 
the Olympic Games but finally arrived in April 
1949. It used three Pye Cameras type C481L4.  
These camera had a 4 lens turret and it used 
a tube of their own design which was made 
by Cathodeon Ltd., a Pye subsidiary.  This 
tube was called a “Photicon” and was of 
the Midget Image Iconoscope class. In my 
opinion, it was developed from the work done 
by the Germans in developing a small tube for 
television guided bombs in WW2. That work, 
may in it's turn, have been based on the work 
done by EMI on their Super Emitron tube, but 
that's another story.  This Photicon tube was 
quite small and light. The deflection power 
for scanning was modest, and the tube did 
not require an overall focus coil like the CPS 
Emitron or Image Orthicon tube.  Pye further 
developed this tube into the PES Photicon 
which was used in the Pye Mk2 camera. This 
was the last UK made camera to use this type 
of tube, but the midget Image Iconoscope 
tube had very good resolution and it remained 
very popular on the continent where it was 

developed further and remained in use until 
the advent of colour studio installations.

OB van design
Now you may be wondering why I am 

talking about camera tubes in an article 
dedicated to Outside Broadcast vans? 
Since the beginnings of television, from 
the thoughts of  A.A. Campbell-Swinton to 
CCD chips, it has always been the analysis 
of the picture that has been difficult, and 
more importantly who owned the rights to a 
particular technology. So the tube decided 
the parameters of the camera and in turn the 
camera decided the layout and functions of 
the OB van. Coupled with the cameras, sound 
and vision mixers were required and all this 
had to be fitted into a small crowded van.   

Both EMI, (MCR4) and Pye, (MCR3) made 
these and subsequent post war OB vans. 
They were constructed in a semi-trailer unit 
pulled by a Scammell tractor.  They all had 
the same general transverse internal layout.  

The crew sat transversely across the 
width of the trailer with the production team 
looking over the heads of the vision control 
team.  Four engineers sat at the front, one 
for each camera and a supervisor sat in 
front of the mixer output monitor.  The main 
production crew comprised the Engineering 
Manager, the Sound Supervisor, the Director 
who normally selected which camera 
was used and the Production Assistant. 
Everybody shared the same monitors.

The middle period
MCR7 was the first Marconi BBC OB van. 

It was fitted with Marconi MkI cameras which 
were an anglicised version of the RCA TK-30 
design. The next big step forward was MCR13 
to 16. These were build on a rigid Bedford 7 ton 
chassis as the BBC moved away from the use 
of semi-trailers. MCR13 had 4 Marconi MkIII 
cameras. These were designed for use with 

A restored 1948 EMI camera type 4499 as used in 
the BBC OB van MCR4.  It was photographed at the 
National Media Museum in Bradford. 
Photo: Brian Summers

This is a later CPS Emitron tube and its travel box. It 
was, and still is, very important to prevent the tube 
being inverted, lest any small item of debris that 
might be left over from manufacture fall onto the tube 
target creating a blemish and ruining it for broadcast 
television production. Photo: Brian Summers

The WF Riesel Superikonoskop tube made in East 
Germany.  Photo: Brian Summers

This picture of the Pye MCR3 OB van interior shows 
just 5 picture monitors, one for each camera, and 
the transmission picture. At the top an “off air” 
receiver.  This, perhaps surprisingly was an important 
requirement enabling a view of the preceding program 
and confirming when the studio takes your output.       
Photo: Pye Television Ltd.
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either 3 inch or 4,5 inch Image Orthicon tubes. 
They were initially supplied with the 3 inch 
tubes and later changed to 4.5 inch tubes when 
their performance met the BBC's requirements. 
MCR14 to 16 were fitted with three cameras 
each. There is a report in Practical Television, 
July 1955 detailing the delivery of MCR13 to 
the BBC's North Region (Manchester) and 
giving a technical description. The famous 
Dinky toy OB van was based on MCR13.

MCR21 was built in 1963 and, in the 8 
or so years since MCR13 to 16 were built, 
technology and in particular tube design had 
moved forwards a lot. The arrival of RCA's 
3 inch Image Orthicon tube as used in the 
Marconi Mk1 camera in MCR7, was for OB 
a big improvement in sensitivity allowing 
reasonable pictures to be obtained in very 
poor light levels.  This tube was improved by 
EEV (English Electric Valve Company) They 
increased the size of the target which resulted 
in a larger tube and this led to larger cameras 
but the improvements in picture quality was 
well worth the extra size and weight.  EEV 
continued to develop the 4.5 inch Image 

orthicon and the BBC accepted this tube for 
use in both OBs and Studios. It became the 
tube of choice until the arrival of the Philips 
Plumbicon tube and colour cameras.  

Final developments
When the last generation of black and 

white OB vans were being designed the 4.5 
Inch IO tube was the natural choice, and at 
the BBC's behest Pye designed a camera 
that used this 4.5 inch tube to meet the 
BBC's specification. Pye made about 52 of 
these Pye Mk6 cameras for the ten “Main 
Fleet Scanners” and the Roving Eye.

Each new generation of BBC OB vans 
had improved capabilities with better 
cameras, vision mixers, sound mixers, 
communication facilities and camera cables. 
This last item is worth a mention. Inevitably 
the cameras need to be a long way from 
the scanner. Think of a sports event, Golf 
perhaps?  So the length of cable that can 
be used is an important factor along with 
the reliability of the cable connectors. 

But more about cables another day.
The point we are making is that MCR21 

with it's 9 sister units, represented the 
final development of BBC monochrome 
outside broadcast vans. There were many 
developments of existing equipments 
and a few firsts all paving the way for the 
next generation of  OB vans the type 1 
CMCRs. (Colour Mobile Control Room)

Now we will look at the equipment and 
facilities provided by MCR21, and our 
description includes it's siblings MCR19 to 28.  

MCR21 was a  “Main Fleet” OB van and 
it  contains all the elements of a television 
studio needed to make a programme.  It was 
and still is a challenge to fit everything in. 

The principle items are:-
The Cameras 

4 channels with provision for a 5th 
one and for remote camera(s)

Vision Mixer 
10 channels with sync or non-sync 
operation on inputs 7 to 10.

Sound Mixer 
20 channels in 3 groups, master 
fader and twin PPMs

Vision Monitors 
6 x14 inch monitors and one 17 
inch transmission monitor.

Communications extensive 
systems for Production talkback & 
Programme sound distribution.

We will examine these principle items 
in a later article, but in addition to them 
there is a great deal of “Glue” needed to 
make it all work together, these neglected 
units are worth more attention:-

Sync Pulse generators
(SPGs), The Ferguson WG62 was chosen 

for use in MCR21. This first generation solid 
state SPGs used large numbers of Germanium 
transistors and diodes in the OC4x and OAxx 
series. Two SPGs were installed, main & 
reserve with a quick change over unit in case of 
failure. They were triple standard 405/525/625  
lines and were switched between standards 
by changing the appropriate PCBs.  I am told 
by those who worked on OBs, in those duel 
standard days, that it was common practice to 
have one SPG on 405 and the other on 625.

This is MCR13 parked outside the BBC OBs base at the Palace of Arts in Wembley. The Reg number is PGN 813, 
interestingly it aligns with it's MCR number. Also on the passenger door there is the transport department number 
“B.813” ( B for Bedford). Photo: BBC

This is MCR26 parked at BBC Wood Norton and you can see the “genetics” looking back to it's predecessor, 
however the inside is completely different. It's the finish we are  aiming at with our MCR21 restoration.

Ferguson WG62 triple standard SPG in portable case 
form. Photo: Brian Summers

The Bulletin of the British Vintage Wireless Society • Vol 46 Spring 2021 The Bulletin of the British Vintage Wireless Society • Vol 46 Spring 2021



14

Test signal generators 
Test signal generators were installed 

for, PLUGE, Sawtooth, Greyscale, and 
Pulse & Bar. This latter Pulse & Bar was a 
line up signal that would be “sent to line” 
so that the amplitudes and equalisation 
could be adjusted for a flat response. 
This was routed through a Transmission-
Rehearsal unit so that the test signals went 
to line and the rehearsals were private.

Video Distribution Amplifiers
(VDAs or just DAs)  14 BBC designed 

units AM4/507 or 508 with 3 outputs 
each. First generation solid state 
self powered plug in modules.

Preview selection unit
This was tailor made for the scanners. It 

had 17 inputs and 5 outputs for  Production 
Preview, Engineering Preview, Reverse 
Viewfinder, and two outputs for the 
commentators. For those unfamiliar with 
this technique it could be compared to a 
small telephone exchange, routing inputs 
to outputs but with the ability for the 
same input to be selected to more than 
one output. This may be the first use of a 
dedicated selector unit in BBC OB vans.  

This selector unit idea was vastly expanded 
in modern use and called a vision matrix 
(UK terminology) and a size of 512 square 
or even larger was not uncommon. That's 
over a quarter of a million crosspoints. 

Waveform monitors
These BBC type MN6/501 or 510s, originally 

developed for studio use, were provided 
and fitted underneath each 14 inch picture 
monitor. That is one for each camera station, 
one for the engineering P/V and one for the 
production P/V monitor. I'm not certain how 
much use this Prod P/V one would have been, 
but it made the monitor stack layout nicely 
symmetrical! They were specially designed 
to show the camera waveform and it used an 
unusual rectangular tube type DG16-22. In 
addition to these there were two Tektronix 515A 

oscilloscopes for accurate measurements.

Phillips tape recorder
Type EL3503 and amplifiers. This was 

mounted in a custom pull-out drawer in the 
engineering area and it could be operated 
remotely from the Sound mixing desk. Under 
this was the Audio Line Identification unit, a 
BBC designed endless loop cartridge recorder 
type RP4/1. In use this would have a short 
message, perhaps; “This is the main music 
circuit from Ascot Racing” which once the 
circuit had been established and equalised 
would be played down the line for identification 
and confidence. In this context “music circuit” 
refers to the frequency response of the circuit, 
not necessarily the programme content.

Radio Check Receiver
Essentially a TV  receiver in a box but without 

a CRT. Its vision outputs could be seen via the 
Preview Selector Unit and the sound routed via 
the Sound Mixer monitoring circuits. The off-air 
picture and sound provided a vital preliminary 
to the point where your picture and sound 
appeared, at that point you were really LIVE! A 
radio check receiver was a vital part for OBs 
from the very first till now.  The one installed in 
MCR21 was a dual standard VHF/UHF unit.

Optical PPM
(Peak Programme Meter)  A BBC design 

type PRM/1B. This unusual unit was fitted 

just above the mixer output transmission 
monitor. The idea being that the sound 
supervisor who would be operating the 
sound mixer and watching the transmission 
monitor would have it in his eyeline to 
check the sound levels.  A later Stereo 
version of the optical PPM was available.

Video jackfields
 It is thought that the first use of video 

jackfields using Musa connectors in BBC 

OB vans was in the MCR19 to 28 series. 
They had two small ones with a total of 
just 56 connectors. These were in 2 panels 
of 2 x 14 sockets, linked as required with 
“U” links or patch cords. In later CMCRs 
the use of jackfields (Musa patch panels) 
expanded considerably in line with the 
complexity of programmes. As an illustration 
of the complexity the picture shows the 
“knitting” in the BBC's CMCCR at the 2005 
St. Andrews Open Golf tournament.  One 
of the most important 'programme critical' 
items was the clipboard with the “what went 
were” noted down, absolutely essential!  To 
be equitable there was an equal amount of 
knitting at the sound end of the van on their 
audio Bantam jackfields.      

There is much more to consider, the 
vehicle itself, power distribution system, 
environmental heating and air conditioning 

BBC waveform monitor MN6/510 
Photo Andrew Peakin

Keith Gunn threading the Philips tape recorder in 1964. 
Keith is one of our supporters.  Photo: BBC

The BBC Optical PPM complete with it's Equipment 
Department “Tested” label still attached, dated 1964!

A very busy video jackfield, It took about 4 man-days 
to achieve this and the outside tailboard connections.   
Photo:  Brian Summers

This rather nice publicity picture is of MCR22 with three of the Pye Mk6 cameras on display. 
Photo: Pye Television Ltd.
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control, connections to the outside world, 
lighting, batteries and charging.

Restoration of MCR21
We are taking MCR21 back to it's original 

1963 state, or as close as is feasible. It 
has been resprayed in the correct green 
with a grey stripe and the final work on the 
body and engine is being completed.  As 
I write the engine has been started and 
MCR21 has moved under it's own power 
for the first time in 23 years.  We will then 
be able to start rebuilding the interior and 
re-fitting the equipment. There are still a 
few (many) difficult missing items to find.
Further information can be found on our 

websites:- 
www.mcr21.org.uk 
About MCR21  
www.bttt.org.uk/our-trust/ 

About the Trust
www.tvcameramuseum.org 

For camera details.
Our YouTube channel, 

Search “mcr21”  
MCR21 is owned by our Trust, the BTTT 

which is a Registered Charity. We are partly 
funded by the Heritage Lottery Fund and 
donations from Friends of MCR21.  
I would like to thank my fellow trustees, 

our supporters and volunteers for their 
help in preparation of this article.   
Brian Summers G8GQS 16th January 2021     

Volunteer David Thompson examining MCR21's new paintwork.   Photo Brian Summers

1963 Original picture of the production area of MCR21 taken by Pye during 
construction
A The engineering managers desk with jackfield & telephone exchange.
B 20 channel sound mixer with 3 groups and twin PPMs.
C 10 channel vision mixer with wipes and position joystick.
D  Production secretary desk with GPO telephone and talkback controls.
E  Production talkback microphone, a Reslo moving coil.

F Picture source selected indicator panel.
G SPG goniometer reference control panel.
H Under monitor indicator panel, monitor controls behind.
I  Vision engineers preview monitor.
J Dual standard, VHF & UHF off air television receiver.
K 17 inch transmission monitor.
L Production preview monitor, selection control near “D”.    
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