
Camera 'B' of EMI's Type 9 concept. This is a self-contained camera wish only a single cable inking 
to the power unit. Ingenious little electronic viewfinder is optional. 

SMALLEST IN 

THE WORLD 
- the new EMI Type 9 CCTV system 

International Broadcast Engineer 

PERCY ALLAWAY, managing direc- 
tor EMI Electronics Ltd has a geniality 
which conceals a blunt and truthful 

presentation of facts. 
And when he introduced Type 9, 

EMI's latest solid-state CCTV system, he 
frankly pointed out that the EMI half - 
inch vidicon has made possible 'one of 
the smallest cameras in the world.' It is, 
in fact, a small tube having an overall 
diameter of precisely 1.705 -in (4.31cm). 
Other claimants for the sma:lest camera 
in the world are now awaited with 
marked interest at EMI Laboratories... ! 

As a prelude to Type 9, which is a sys- 
tem, not a single camera, Mr Allaway 
referred to the pioneer work of Sir Isaac 
Shoenberg and his team at EMI Labora- 
tories, in 1931, when the only kind of 
television which existed was a mechanical 
system operating on 30 lines. Shoenberg 
realised that, if television was to become 
commercially and artistically successful, 
a much higher definition picture would 
be needed. This he achieved with the 
development of the Emitron' iconoscope 
camera tube. This tube, which made pos- 
sible the first high -definition TV service 
in the world employed a photosensitive 
mosaic which was scanned by a high - 
velocity electron beam. Although in- 
herently capable of very good definition, 
this type of tube was not of outstanding 
sensitivity. The situation was soon im- 
proved, however, by the addition of an 
image stage (another EMI invention of 
great significance) and this so-called 
`Super Emitron' made possible many 
famous TV outside broadcasts before 
World War II. In the 1945 development, 
on a low -velocity scanning tube, the CPS 
Emitron was introduced. 

'Let us not forget,' urged Percy Alla - 
way, 'that it was the Emitron which pro- 
vided the great breakthrough that 
launched the world's television industry. 

`EMI has also been very active in re- 
search and development in connectiota 
with photoconductive tubes of the vidi- 
con type. EMI led the world in the 
development of the 1 -in separate -mesh 
tube. Separate mesh and the low -wattage 
heater were, in fact, standard features of 
all the EMI vidicons. And two years ago 
EMI had already overcome the prob- 
lems of the excessive red response, and 
was producing very uniform prefabri- 
cated target tubes, ideal for studio broad- 
casting. The half -inch vidicon is a 
superb tube capable of high -definition 
pictures, with a spectral response to suit 
the majority of applications. The cameras 
which we are now going to show you 
make use of these tubes....' 

To Potter, Sales Manager of the EMI 
Closed Circuit Division, asked by IBE 
representatives, what is the essence of 
Type 9, and how it relates to the EMI 
Type 8 and other internationally -known 
CCTV systems, said: 'Type 9 is a net- 
work, not a camera. In fact three 
cameras are available in the basic Type 9 
facility, and this gives us a very high 
degree of versatility. It is, to deal with 
your second question, fully compatible 
with the low-cost Type 8 system, which is 
also solid-state. The preceding Type 8 
camera can, with minor modifications, 
also be incorporated into a Type 9 
CCTV system....' 
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Type 9 is modular. You can up what 
you like, using any of the three basic 
Type 9 cameras, or a modified Type 8 

as well. The system is so flexible that 
it can be used as a simple CCTV sys- 
tem, random interlace, or additional 
modular units can be added to improve 
the overall quality to full CC1R stan- 
dards. 

'With every camera in the Type 9 sys- 
tem,' explained Torn Potter, 'a power 
unit and a camera control unit are used. 
If you want interlaced pictures, a sync 
pulse generator is provided. If you 
require the system to operate as a broad- 
cast studio camera, a broadcast sync pulse 
shaper is employed.' 

The three Type 9 camera heads are 
the main reason for the system's extreme 
flexibility. First is a conventional -looking 
tubular CCTV camera, the `Camera A' 
of Type 9. This is rugged, of high in- 
strument quality. It has a diameter of 
3.625 in (9.5cm). This camera is designed 
to use the EMI high -resolution separate 
mesh 1 -inch vidicon Type 9677. The 
optical focus is operated by a knob situ- 
ated at the rear of the camera. A 32 - 
way camera cable connects this camera 
head with the modular control and re- 
mote control units. The camera can be 
up to 4,500 ft (1,370 metres) from the 
monitor. Provision is made to fit a cover 
to enclose the lens, thus providing a com- 
pletely sealed camera unit. 

'In this way, you see, by choice cr 
three different camera heads,' explained 
EMI's Alan Oates, tailor-made systems to 
suit individual requirements can be built 
up from the standard modules. Systems 
can be extended at any time to include 
extra cameras, monitors and various 
accessories which can be manually or re- 
motely controlled. Excellent pictures are 
obtained under normal room lighting 
conditions; special or additional lighting 
is seldom required. 

`Printed -circuit construction is used 
throughout and all sub -units and printed 
circuit cards are easily unplugged from 
the main frames for servicing. In the 
case of serious failure a new sub -unit or 
circuit card may be inserted in a few 
moments. Available as standard acces- 
sories are attachments for the remote 
control of focus, lens aperture (iris), 
zoom and lens changing. Remotely con- 
trolled pan and tilt heads are available 
for the control of camera movement and 
special camera enclosures are designed 
for use in wet, dusty or explosive condi- 
tions. 

'Camera selectors and switching units 
are available to enable one camera to 
feed many monitors simultaneously or 
individually, as required. All operational 
controls for the camera and remote acces- 
sories may be switched through to the 
picture monitor, so that the entire sys- 

only 20 lux (2ft/candles), assuming 50 
per cent subject reflection and lens aper- 
ture of f/1.9, a normal contrast picture 
is obtained. Spectral response with either 
the I -in vidicon or the +-in high -resolu- 
tion separate -mesh tube, corresponds to 
panchromatic. As this is a solid-state 
system, power consumption is only be- 
tween 15 and 30 watts, depending upon 
the module build-up. 

The modular units? These are four, of 
which two at least are necessary except 
for `Camera B,' which needs only a power 
pack. They are the same shape and size, 
and are free-standing designed to fit a 
GPO -style 19 -in rack. 

There is the PU900 power unit. This 
provides the correct supplies for the 'A,' 
'B' and 'D' cameras, the camera control 
unit and also the sync pulse generator if 
this is used. This little solid-state power 
pack is voltage stabilised, and even if 
the mains fluctuate over the fairly wide 
margin of ± 7 per cent, there is no 
effect in the performance of the CCTV 
equipment. 

Camera 'B' has it own control panel 
inbuilt, but both 'A' and the half -inch - 
tube 'D' need the camera control unit 
CC900. This has the necessary printed 
circuit boards which provide sync pulses 
and video amplification. At will you 
can use a plug-in board CC901 or a 
CC902, giving a choice of either random 
interlace or a 2:1 interlaced TV system. 

SPECIAL REPORT BY JONATHAN CHAMBERS 

Next in the Type 9 selection list is 
'Camera B.' This is a rectangular 
camera which also incorporates certain 
of the Camera 'A' control unit's circuit 
boards, and utilises the basis of Camera 
'A.' This makes a self-contained camera 
unit requiring only a camera cable (32 - 
way) for connection to the power unit 
PU 900. Remote control units, if re- 
quired, can be up to 1,000 ft (305 
metres) from the control module. Opti- 
cal focus is achieved in the same manner 
as in Camera 'A.' Camera control panel 
RA908, or Autolight Unit RA914, can 
be fitted to the rear of this camera. A 
lens turret RA904 can be fitted to this 
camera as well as an electronic view- 
finder. 

Moving now into the controversial 
field of 'the smallest CCTV camera in 
the world,' EMI's Type 9 network offers 
the 'Camera D,' having a head unit and 
amplifier with an overall diameter of 
only 1.705 -in, and using the EMI 1 -in 
vidicon. Optical focus is achieved by 
micrometer focusing of 16mm or 8mm 
'D' mount lenses. Both units are sealed 
by 'O' rings to stop the ingress of mois- 
ture. A 22 -way camera cable incorporat- 
ing high -quality hermetically -sealed plugs 
and sockets is used to connect the camera 
head to the modular control and remote 
units. The camera head can be up to 
100 ft (30 metres) from the amplifier unit 
and the amplifier unit can be up to 1,000 
ft (305 metres) from the control modules. 

tern may be controlled from a central 
viewing position.' 

The non -technical user who needs only 
a simple basic system, or perhaps but one 
camera, and one or two monitors at most, 
will nevertheless wish to know the tech- 
nical specification of the basic Type 9 
system, to know how this fulfills his 
needs, and what possibilities there are 
for later expansion. Therefore it is im- 
portant to know what the sync pulse 
generator is instantly switchable to 
different line standards. By pushing a 
button the network can be operated in 
one of the four standard systems. 405 or 
625 lines, 50 fields, or 525 lines 60 fields. 
This is of enormous benefit if a display is 
required to be given on either a 405 
(BBC -1 standard) domestic receiver used 
temporarily as a monitor, or on a 625 - 
line monitor of much higher definition. 
There are also many occasions when it 
may be advisable to display the picture 
from the CCTV network on a North - 
American 525 -line standard, and this is 
done just by pushing a button. 

Operator controls on the basic system 
are simple, comprising, mains on/off, 
beam, target. and electrical focus. Preset 
controls include black level, peak -white 
limiter. gain, DC level, aperture correc- 
tion, cable compensation, sync level. 
clamp delay. X and Y shift, and align- 
ment. On the whole Type 9 system, the 
bandwidth is 8 Mc/s standard. Sensitivity 
is such that with a scene illumination of 

Power for this CCU comes from the 
PU900. 

For more professional use on a wider 
CCTV network, it may be necessary to 
employ a sync pulse generator, and the 
Type 9 unit (CG900) is another of these 
four modular units coupling by inter- 
connecting leads to the rest. This sync 
pulse genie uses binary dividers to obtain 
the correct division ratio, and, as men- 
tioned, there is instant push-button line - 
standard selection. This unit is not nor- 
mally supplied with a crystal oscillator, 
since this degree of precision is perhaps 
unusual in an industrial CCTV chain, but 
it can be provided to special requirement. 
Outputs of the standard SG900 are line 
and frame drive. Now we come to the 
broadcast synchronising shaper (the unit 
BSS900). When used in conjunction with 
the power pack, sync pulse generator and 
the camera control unit (when fitted with 
the CC902 2:1 interlace board), this 
group enables the Type 9 system to 
onerate with the necessary sync pulses to 
full CCIR broadcast recommendation for 
studio use. There is even an accessory 
kit. BSS901, which will allow this sys- 
tem to pulse -drive a complete TV station! 
Outputs from the units, complying with 
hrnadcast standards, are line and field 
drives, mixed syncs and mixed blanking. 

There is almost no end to the wide 
variety of CCTV requirements which 
ulcers need, so EMI have attempted to 
make Type 9 universal. Here are ten, 
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some of them most unusual and likely 
to be of greatest practical help to CCTV 
users. 

Varying illumination offers problems to 
CCTV cameras, just as to motion -picture 
and still -camera monitoring, but the 
range of correction with a vidcon is 
wider. With Type 9 cameras one may 
use an Autolight unit (RA 914), which 
is identical in appearance and size to 
the camera control panel RA 908. It 
enables any of the three cameras, A. B 
and D, to adjust themselves to widely 
varying light conditions. 

In the Thunderbirds Book, mention is 
made of the rather unusual requirement 
for puppet operators creating this tele- 
vision series to have line -scan reversal for 
their monitors. In this case the reason is 
because puppeteers are accustomed to the 
theatrical tradition of rehearsing before 
a mirror, so mirror reversal is also neces- 
sary for TV monitoring. There are many 
other industrial and artistic application- 
where line reversal or even negatively 
positive reversal are useful. With all 
Type 9 units one can use the reversal 
switching kits CM902 and CM903, which 
allow remote operation of frame -line 
reversal, and also give negative or posi- 
tive pictures at the touch of a switch. 

There are three remote control kits 
likely to have wide industrial use with 
Type 9. First is the camera control 
panel (RA908) which is only one-third 
modular size (2K in hi_eh, 4* -in deep), and 
can be fitted into the PU900 power unit 
or into 'Camera A,' or at any remote 
location. It gives manual operation of 
the normal user controls, target. beam, 
electrostatic focus, and on/off. Another 
little unit also one-third modular size is 
the RA901 remote accessory control 
panel. When the appropriate units are 
fitted to the cameras, the RA901 can 
be used for remote operation of focus 
iris, zoom, two -lens turret, pan and tilt. 
For Type 9, the appropriate units are 
Remote Focus RA902, Remote Iris 
RA903, and Lens Turret RA904. This 
small RA901 control panel can be located 
in any remote position or in the remote 
accessory module RA905. This latter is 
of standard modular size and has the 
necessary wiring so that a number of units 
(camera control panel RA908, Autolight 
unit, remote accessory panel and the 
reversal switching kits) can be fitted and 
located next to the other camera control 
modules. 

Camera 'A' of the startling new EMI Type 9 CCTP concept. This unit is only 9.5 -cm in diameter, is 
solid-state. A 32 -way cable connects with the modular control and remote -control units. 

There are several pan and tilt units 
available for Type 9, depending upon 
the weight of the camera used, the 
housing to be mounted, and environmen- 
tal conditions. As to lenses, all D -mount 
and 16 -mm C -mount focusing lenses are 
suitable, and a special mount adaptor 
(7A/A5681) is needed for 16 -mm C 
lenses. Wide-angle, telephoto and zoom 
lenses are available, together with micro- 
scope adaptor tubes. Various environ- 
mental conditions demand special 
protective housings (working tempera- 
ture of Type 9 cameras without housings 
is -5 to +50 -deg C, 134 -deg F), and 
the housings for all Type 9 cameras in- 
clude those with remotely -controlled 
screen wipers, heating, cooling and de- 
misting facilities. Also available are dust - 
proof, acoustic and underwater housings. 

A 4 -in viewfinder by Sony is available 
for use with 'Camera B,' and this is simply 
attached to the top of the cameras as 
with a professional broadcast camera, or 
can be used in a rack, or as a free-stand- 

ing video monitor by the addition of a 
power unit. 

Finally, with the Type 9 network goes 
a full range of video and pulse distri- 
bution kit. This allows one camera with 
video output to be connected to sevetal 
monitors, or many cameras to one moni- 
tor, including separate sync pulse distri- 
bution if needed. EMI laboratories also 
supply for Type 9 a range of RF distri- 
bution equipment, using microwave link 
(broadcast, or alternative landtine. These 
include simple video RF modulator units, 
and combined video and audio RF 
modulators. 

When 1BE representatives were intro- 
duced to the Type 9 system by EMI 
Electronics managing director Percy Alla - 
way, he gave an optimistic forecast: 'This 
Type 9 system is the latest from our very 
active Development Laboratories at 
Wells, in Somerset. These labs are housed 
in a spacious modern building, staffed by 
some of the most talented electronic 
engineers in the country. I confidently 
expect we will have several more interest- 
ing developments from Wells soon, and 
in other spheres than CCTV....' 


