Mark VIIB Colour Camera Channel
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All Solid State
Four tube, fully screened yokes
Interchangeable zoom or fixed lenses

Up to 610 metres (2000 feet) of camera

cable

putstanding stability

Excellent sensitivity

Tilting, demountable, viewfinder
Rapid changeover to monochrome
Rapid warm up

Lightweight, compact
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Since the Mark VI colour camera was successfully introduced in 1965
it has been progressively improved. Continuous research coupled with
the results of widespread operational experience has enabled the
addition of refinements using the latest techniques. The value of this
has been proved time and again by the reputation the camera has
gained for producing the best colour pictures, in studios and exhibit-
ions alike,

New leatures, Field Effect Transistors in every head amplifier, new
yokes of lightweight design, the incldsion of a cooling fun on every
camera, level-dependent aperture correction, maintain the Mark VII
guality as the best available, The performance specification has been
re-written and still sets the standard for colour television cameras.

The four-tube layout ensures that the compatible black and white
picture is truly of the highest quality, an important matter today when
few viewers are equipped for colour viewing, Small registration errors
are less noticeable on colour pictures from a four-tube camera than
from a three-tube camera, and lower quality tubes can be used for the
colouring channels ol a four-tube camera,

The chaoice of the Plumbicon® tube, which has now become virtually
the standard tube for colour cameras, greatly facilitates both eolour
matching and registration, The use of this linear tube enables opera-
tion in very-low light levels by the exchange of signal to noise ratio.

Cireat importance has been attached to Hexibility in the vanety of
lenses, zoom or fixed, that can be used for studio or outside broadenst
use, The Mark VII uses image orthicon lenses and thus may be
equipped from the exceptionally wide range ol high performance
lenses already made for this format,

High stability is of basic importance for colour camera channels,
The continued production of top quality pictures depends entirely on
adequate circuit stability, The Marconi Company pioneered *hunds-
ol" working with black-und-white cameras and has developed several
special techniques to ensure that this can be standard Mark VI
practice,

The camera circuits use entirely solid state devices for signal
processing. Thermionic tubes are retained only for two power supply
functions, and of course the pick up tubes and viewfinder kinescope,

The camera may be switched for 525 or 625 line standards so the
autput may be coded for NTSC, PAL or SECAM transmission, Full
black and white sensitivity is obtained by use of an optical switch, if
light level outdoors falls too low for colour working.

"Registered Trade Mark Philips Gloeilampenlabrieken
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Equipment

The basie Mark VI Colour Camera Channgl, Type B3205, comprises:

Camera 1'ype B3206
Cumers Viewfinder Type BII02
Camera Control Unit Type BI207
Operational Control Panel Type BII0R
Power Supply Linit Type BA210
Chptiowad
Colour Balance Control Lnit Type B3200
Two Dimension Aperture Corrector Type B337|

Camera Type B3206

This camera suceessully combines superh perfor-
mance and simplicity o operution, Camernman
controls huve been reduced 1o those for soom and
focus of the lens und for talkback and viewlinder,
All wther operational controls are remoted o the
vision engineer position where they are housed on
small consale moumting panels. The Mark VI is
now lighter than ever before, and the design ferntures
ol déemountable viewlinder and lens, separate lens
controls and ideally placed currying boandles, enstire
cuse of hundling and storige for studio wnd outside
brondeast work., S

The standord caomern works on up 1o 610 metres
(2000 1) of TV - 2000 cable.

The main structural friamework ol the camera is
mude of milled magnesium alloy  plotes, which
provide grest strength and rigidity with minimum
welght. The illustrations oppasite show how the side
Lovers hrl‘llﬂ" to give Full access (o the eircuits and
optical system, Almost all the detive ¢lrouits are
contained on plug-in printed hoards ar mogules,
servicing lends ennble these to be removed from the
cimern assembly with power apphied, Tor adjust-
ment and servicing,

The pick-up tube vokes wre lully sereencd and
arranged physically o be almost parnllel 1o each
other so that excellent regstration can be nchicved
and maintained despite the effects of external mog-
nethe felds

Eyelights or soldering irons can be powered From
the Tused wnlity mains outlet on the camern, A
separate composate video auiput s also provided,
this can feed studio floor monitors. or can be
especinlly uselul when cameras are used on powered
CTUnes,

-

Headset jack sockets are provided lor use by the
camerpman, and oné further hendset and one
hendphone outlel sre supplied for use by the camera
Lrew or ﬂl'lﬁ'll-' Il'llll'll.lg’.'.'l-'.

A test inpul socket s provided on the camera 1o
enable accurmte overall checks of the eamera
chanmel response (o be mude

Lenses
Ihe eamera uses uny standard television zoom lens
designed fior tse with an image orthicon format,

This fexibility in the choice of lenses is achieved
by the use of & relay optical system. The zoom
lems puckawes, normally supplied with the Mark ¥
image orthicon camern, are fully imerchangenhle,

Control of the zoom focal length can be provided
either by notenal manual crank or twist grips, or by
nservo-control system. A particular feature of the
servo system is the ‘shot box® enabling a number of
presel pasilions to be preselected. Tmmediate return
Lo twisterip demand control ks always possible, On-
#ir shot changes, preselected lor correct angle, may
b mlie an norml or slow speed, A single potentio-
mheter contrals the speed

The Mark VIl comern can also be adapted to
take a single fixed focus lens, focus adjustment
being available to occommodale 0 near object
distance of under 7040 cm (28 in.) for afl fixed
lettses of up to 12-7 em (5in.) focal length and o
neidr object distance of 180 em (6 %) lor o lens
of 2003 cm (8 in.) focal length,




Optical System

The whole of the optical system is mounted on o
fined plate enclosed by o dust-prool’ cover, Detuls
of the optical arrongement ol the camern are shown
opposite, Movement of the whole optical bedplate
permits Tocusing adjustments 1o be made For fAxed
lens o 2oomy back focus olerances

Two liler wheels are mounted between the ex-
ternal objective lens and the field lens of the comern
relay system, one Tor major lght variations and the
other for eolour lempernture coreection, Behind
this field lens, a lightssplitting prism s mounted
This surface rellects o portion of the lght into the
luminance tube of the camern and Lransmits Lthe
renmwinder 1o the colowr tubes, An important
fenture of this surface is thot it reflects only that
amount of Hght which s tecesssry 1o provide the
correct signal in the luminance tube, The masimum
ovailakle light s thus transmitted o the colour
tubes,

This transmitied lghi is sphit into dis red, green
and Blue components by prism type dichrole sur-
[wees. The (hree colour compaonents piass rom the

Tilting Viewfinder Type B3102

The viewfinder fitted 1o the Murk Y1 colour
camern is identical to thut used In the Mark ¥V oand
Mark Y1 black=and-white comerns, 1t ean be locked
By fmetion clamps 1o suit the height of the camera-
min wnd the comern position, The viewfinder may
be detnched and operated away Trom the caomern
over i cible up 1o 9 metres (30 10 long.

The viewfinder uses on 18 em (7 in.) rectangular
tube with o lighlight brightness of 2150 lumens)
metre? (200 foor lanberts), Tt is thus well able to
compete with bright studio lighting, but b viewing
kood can be provided for operation in arens where
high ambient light may be a problem. Cue lights are
provided on both sides of the viewlinder tube
towirds the top of the picture,

Controls for brightness, contrast, height and
width are mounted below the screen. A lurther
presel contral within the viewfinder can be st (o

]

dichroie system through colour trimming filters and
relay lens into the three colouring camerh tubes,

For block-and-white operation o fully reflecting
surfuce is moved Into position in plice of the
luminanee/ caloufing light-splitting  sarface, This
sutlace, which is contealled by o smple mechanical
switch, pusses 1l the incoming light 1o the Tumin-
niee tube,

Sonsitivity

The sensitivity of the Mark VI s excellent and
coded cdlour pictures can be obtalned ot full
pperture with illumination levels of 30 foot-candles,

Accepluble pictures with reduced signal-to-noise
rrtio can be obtnined ot light levels hitherio thought
unusable for colour working: The operational con-
trol punel of the Mark VI is fued with o master
puin control, which enables the chosen balance
between light level und signul-to-nose ratio o be
made as an operational adjustment, while ai the
wiirmie Hme aintadning o satisfactory eolour bailance,

pive a high-freguency boost W wd the focusing of
the camera, A threeposition switch is Oied ot the
rear of the comera for selection of the signal 1o e
displuyed on the viewlinder, This can be either the
luminunee chunnel signal, the signal selected by the
maonitor picture switeh gt the camera ¢ontral unit
ar o signal from an external souree, The luminanees
signal & displaved in normal operation, and the
monitor signial can be used for setting-up adjost-
ments, The external signal is fed into o socket ut the
cumern control umt, where o Turther switch gives
the choiee of elther displaying the external signal
alome, or mixed with the luminance signal, These
external signal facilities are primarlly intended to
help the cameraman align his camera plcture
In  precise relationship 1o the pleture from
another camern, a8 is often neécessary for special
ellects.
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Arrangement of the aptical system
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Camera Control Unit Type B3207

The Camern Confrol U'nit s smitable for mounting
in g 48 cm i 19 rack or console. Video and pulse
procedsing circwite are bullt on the printed wiring
bBoards ond are attached to modules which slide
into the case. The front panel of the unit contains
the engineering controls and this is arranged to
hinge down to allow the modules to be extructed,

The stubility of the channel s such that the
engineering controls can first be ndjusted to set up
the channel, and comrol is then switched 1o the
operational control panel

With *hands off" operition, all four video chains
have to be matched very closely. Special cireuil
technigues, including the extensive use of thin-film
cireuits, have been employed to ensure that wll the
video amplifiers, and in particular the gomma
correction in each video chain, are matched with a
high degree of stability 1o ensure that the ¢olour
balance s maintzined without adjustment.

The lavour of the controls on the Engineering
Control Panel 1 in logical setting up sequence and
is shown opposite. The top row includes the controls
for black-and-white operation. Then follow four
rows of similar controls beginning with those for
the Tuminance chunnel and one each for the green,
red and hiue channels -

Al the battom is o group of operational controls,
A local remote switeh is provided which enables
these controls 1o be switched 1o a remote position.
The control on the Operational Control Panel are
as follows
Camery On/Off
Beams On,OIF
On-air cue

Lris
Master Black
Mastér Galn
Normul Stand-by
Provision |s mude to remote additional
controls in those cases where it is consdened desie-
ahle, The additional Taeilities are as follows:
Control Room Talk-back Level
Talk-back Level
Programme Sound Level
Talk-back and Call Camern Key Switch
Huorlzontal Sean Reversal
Vertical S¢an Reversal
Colowr Black and White
Gaumma Laws one or two (the laws may
be independently preset between 0:4 and 1)
Colour Balance Controls: GRB Gains
GRE Black Level

s

AR

Fhve Froveet panved of the camees
ot Wit nges adown fo es
fasy accaygd fo the moifulies

The Colour Balanee Control Uil takes the form
aof o second remote mounted ponel ol similar
dimenstons 1o the Operational Control Panel. The
Linit provides fine adjusiment of GRRB gains and it
is fully described on page 16,

To ensure that full performance can be readily
oblnmed wnder operationsl conditions, compire-
hensive facilities are provided for the monitoring
of signals to aid the setting-up. By means of two
independent groups of switches on the camer
control uail control pancl, one Tor pretire and one
[or wavelform display, the desired signals may be
selected und fed ow 1o o picture and wavelorm
monitor, type BI¥01,

Facilities are provided lor cusy and accurate
adjustment of the channel and the monitoring
facilities include independent signal polarity reversal
to lacilitale alignment. A meter is provided 1o
enable s ready examination of the importani
potentials emploved in the camerd chunnel. The
scale i marked in coloured bands, similar bands
being marked against each meter switch position.
The voltage or current rending 8 correct if the
meter pointer lies within the appropriate band on
the mcter scile.
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An internal calibration wavelorm peneralor is
also provided in the camera for use in setting the
hepd amplifier guins for the desired tube signal
current. This is olso controfled by the camera
control unit test switch,

A further facility, which greatly aids the rapid
setting-up of equal gains and amplitude charncter-
istics in the four channels, is the provision of
‘oridging’ swilches. Lsed in comjunction with a
grey seale, the corresponding circuit poinks L0
the four channels nre joined logether, wnd any

Power Supply Unit Type B3210

The power supply umt s designed to mount in &
A% em (19 in) reck ot o distance of up to M) metres
(100 ) from the eamera conteol unil, The can
is of @ hybrid form with the transformers
(19 in.) pan chassis pnd the

struction
mounted on o 48 Cin

difference in signal levels can  be
on the wavelorm
MOanior

Aperture and cable length cotrection are proy ided
as preset controls on the front of the C.C.0
Loss Corrector and Filter module.

A rear panel behind the module [rames carries

all the connectors for the interconnecting cables

casily  seen

monitor or on a4 colour

This is Winged and can be lowered so that the
internnl CAmers unit i
accessible for maintenance,

winmmg of the control

clreuit modules arranged to plug into » sub-lrame
forming part of the whole assembly, A switch is
provided which compensates fory ollage drop when
varving lengths of caomern cable are used wp to
610m {2000 1t

[ S

Ty -

|
O (LRI
! ¢ S gy Ui, Ty
BI3210 with fecanl COVE
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Camera Cable

To ensure that the flexibility of the camera s not
restricted by an unnecessanly large camern cable,
particular attention has been paid to this aspect
af design

The operation of the comers 610 metres (2000
ML) from the camera control unit demands the
use of o cable with conductors large enough Lo
keep the variows adverse effects of lemperature wnd
voltnge drop from alfecting the camera channel

Circuit

The extensive wse ol silicon trunsistor amplifiers
with large dmounts of negative feedback has
enabled a performance and stability to be obtained
that Is ¢considerably better than that possible with
thermionic vialves, In most cases the loop goin s
sufficient for the net gain to be almost solely deter-
mined by the resistors forming the feed back net-
work, This emphasises the need (0 employ resistors
having stable charactenstics.

Under these circumstances, it is essential to use
resistors with a low temperature coeflicient of
resistivity, to achleve absolute stability. Where it s
also necessury 1o achieve n high relutive stability, ns
for esumple in the relative amplification of the
Tour camern videe channels, the vanution in em-
perature coefficient between individual resistors
must be small. In many circuit positions high-grade
metal-film resistors are used, having temperature
coefficients of about -+ 10 parts per million per
deg. C. Cansiderable use is made in the camera and
camera control unit of small circuit modules in
which the circuit i= formed by the thin-film deposi-
tion technique on a glass subsirile. This priocess
developed By The Muarconi Company yields highly
stable resistors having o temperature coefficient of
10 parts per milllon per deg. €. The complete
assemblics are enclosed in a small metal case
measuring 4| a8 14 ¢m (16 11
06 in.). Over 60 of these modules are used in the
colour camera channel, hall of which are of one
type, a multi-purpose video amplifier

Variable control resistors, particularly these
pssociated with image registration, must be both
electrically and mechanically stable and of adequate
resolution. Therefore helical multiiurn potentio-

stability. For studio use however, n lighter more
fMexible cable can be used between the camern and
the outlet boaes on the studio walls. To suit both
sitiitions therelore two camera cables are avail-
able. A light, smuall dinmeter cable s recommended
for use at the camern; For laying in ducts and for
use where long lengths of cable are reqguired o
heavier cable s available, The connector used s
common to both cables

Details

meters with low temperature coefficients of resisi-
ance are used for o number of the more critical
setting-up controls

A small corcid modle i
actiieely ifve cire it iy forrend

i thiir=Filir chebosifion
SINLAE DN A GRE

sdebrgtrale

fer

Tantalum electrolvie capucitors are employved in
the majority of arcuils so that the camera channel
can provide full performance over the ambaent
iemperature range of 10 to 40°C, Less ex-
pensive aluminium  electrolytic capacitors sulfer
from a lpss in capaciance and g considerable
incrense in series resistance ol the lower lemperis
tures. These are used in less demanding positions,
particularly where large valoes of capacitance are
MECESSAry.
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Optional Units
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Ordering Information

WHEN ordering plesse state
(11 Lengih and 1vpe
Mumber of sels
required

I tes1 charts are required

nrintec wiring Boird 1o0ls 1{‘qHJI1'HJ

fived lens adaptor required

of camern cable reqguired
|:1 1| |l'..--d|..!..' ELlENsInR 1'-..-;|r|.‘n
(3
{4} 1s a =1
(5 I

(6} Is a colour coder required
(T) Is o picture and waveform monitor reguired,
(B bs a 4% ¢m o9 ) cabingl rick Iﬂ.]lIIFL‘\.!
(%) Televition stundard and svstem employed
(10} Mains val iy which the equipment it to
aperai
(1) Wlat o fized lenses are required. If

v Lo be servo or manual

rooums, Are 1ney

UIREE

(12) Are range extenders « 1§, or <2 wanted

(13} Camera cue light designation required, ie
Cam |, Cam 2, Cam 3, eic

Il addinonal bandbooks are regquincd

If spares are required

Is a friction hend and tripod roguired

How many headsets and
required

Is remote colour balance control n'qujlrd

(14}
(15)
i 1R)
(17} headphones are
(1K)
(19 Is o two dimension aperiune correction unit
required,”

Type of plumbicons (o be used (separale of
integral mesh

{200}

AT,

-




Moains Tnpur:

Pulse= Doyt -

FERFORMANCE
Hesalutinn

Cimmima L orrech o |
Gleneril Stability:

Camers cable:
Sensitiviiy

Kuglsirathon

IMMENSIONS

Camera:

Camera control;

Oiperational contral panel:

Paower sapply:

olour Halance
Comtral Lnin:

18

Transformer with split primary, tupped for 100-125 V and 200-250%
in 5% steps, 5060 Hz, Consumption 600-200 VA (depends on cable
length).

Bridging input for line drive, field drive, mined blanking and mixed
syne, between the limits of 1'5 and BY,

SEE PAGES |0 AND 11 FOR CHANNEL INTERCONNECTION
DETAILS

Modulation depth ot 400 |ines per picture height, 1007, with aperture
correction.

Adjustable between O and 1.

The outpuls remain stable with constant illumination for mains
surges of =67, of the nominal valee. The camera channel will meet
this performance specification i temperutures between —10°C and
L40°C, Performance i3 stable for any - 10 degrees within these limiis.
Registration ind colour balance are maintaimed with sufficient sceuracy
to permit “hands off operation onder normal studio operating
conditions

One camers cable with single quick release multiway connectors
With incident illumination of 1600 Lux (150 foot-candles) and penk
scene reflection of 60", the lens set to standard aperture of /8, typical
yolues of signal-to-noise ratio are

i) Luminance channel (53 MHz bandwidth) 45 dR

by Gireen channel (-5 SMHz handwidth) 4 dn
¢} Red channel (15 MH2 bandwidth) 36 JdB
d) Blue channel (15 MHz bandwidth) I8 db

(These figures measured when aperfure COFFEETION & DOl 1N usE. )

With avernge high quality pick-up tubes, all Tour rasters can be regis-
tered to:

1% in Lone A

254, i Lome B

HEILIH WITHTH CEFTT WEIHT
See diagrom on poge 19
49 em 4K cm S6em 522 kg
(19} in.} (19 in) (22 in.) (115 1b)
20-5 cm 83 em 14 cm 09 ke
(B in.) (3] in.) (5} in.) 121k
{including maiing socket )
Xom 48 cm 53 3em 517 kg
(8] in.) (19 i) (21 in.) (114 Ib)
M5 cm 83cm 22em 2:27 kg
(g in ) (3] im.} (B] in.) (5 Ib) (approx. )
{overall)
15-3em

{6 in, ) (helow panel
inclugding connector)




Camera Dimensions
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