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Mini-Mobile — the new generation
outside broadcast vehicle

Summary

T vecent vears the adeent of the hioh guality portable
camere has led to the re-examination of outside broadoast
vehicle desipn. A wewe requirement fas developed for a
simall, wersatile, cost effective vehicle able to makhe maxi-
wusn wse of modern portable camera technigues. The deston
and development of such a velicle & followed i this
article. The fusshed vebicle, fitted with two portable
cofowr cameras and a full sise quadvuplex otr and
complete soith inboard gpenerator and full air conditioning
facitities 55 described in deradl.

Introduction

For many vears the larpe and often luxuorious mobile
production unit, with its four or even six studio styled
cameras, has been the heart of outside broadeasting,
and mere mention of the weord ‘mobile’ or the letters
‘ab” brings into vision one of these veritable studios on
wheels, Recent years however have seen the advent of
the high quality portable or hand-held camera, with its
technical quality equal to that of its studio counterpart,
but of such small physical size and so flexible in use
that 1t can get shots which would be impossible for a
full size camera. Following logically on this capability,
the first application which arises for this new generation
of portable camera must be to supplement the larger
cameras in the mobile production unit. Many broad-
casters have found the advantages of just such an ad-
dition to their existing molnles and are currently de-
manding that any new design of large ob vehicle must
be suitable for operating with camera channels which
have complete interchange capabilities between stan-
dard and portable camera heads.

Having established itsclf with directors as the ideal
devive for obtaining thosze difficult ob shots it is not
long before the high-quality portable camera gets con-
sidered for further roles. Its true versatility begins to
revesl itzelf in the way it can be applied to news and
current affsirs reporting, drama inserts and even small
productions such as documentaries. It becomes obvious
that a vehicle must be designed to match the versatility
of this remarkable little camera. Such a vehicle is the
Marconi Mini-Mobile, the design and production of
which is described in this drticle.

Facilities needed
The first consideration in any vehicle design must be
what kind of programimes do we need to pmclur_-r: andd

what facilities will this involve? Examination of the full
range of capabilities which many producers and direc-
tors would want from a small ob vehicle soon reveals
that the designers have an impossible task but this has
not daunted them in other fields, so why shonld this one
be an exception! By examining the most straightforward
production application a basic list of facilities began to
form
{a) Two colour cameras with simple selection into o
vtr
(b) vtr to match studio quality and format selected
with full eelour replay capabilitics
{c} Stable and reliable signal source
synchronizing pulse generator (spg)
{d) Audio Facilities for simple mixing and commentary
(] Fall monitoring and commmunication facilities
{f) Live programme link facilities wherever possible.

high quality

Vehicle physical requirements

If the vehicle was to match the versatility of the port-

able camera and allow the facilities above o be used in

the widest possible applications it followed that it must

meet a fairly stringent set of physical requirements,

narnely ;

{a) Compact yet not claustrophobic

(b) Self contained - autonomous

(] Bugged and able to go anywhere

(d) Comfortable to drive and ride in

(2} Air-condmtioned heated for maxinmum crew comfort
and equipment stability.

Design development

Having determined the phivaical and facility reguire-
ments of the vehicle it remained only to translate these
requirements into a final design and then build it. That
i¢ how the theory goes, but in practice it is the cternal
chicken and egg situation; how can one prove that the
chesign 15 correct until it @5 built, but on the other hand,
who wants to build an incorrect design? To overcome
this problem, the designers decided that, alongside the
paper design, a space model mock-up would be built to
test ideas and allow expert vehicle users to be comsulted
on the practicality of particular layouts under simulated
operational conditions.

This exercise proved mvaluable since it gquickly
determined, not only a physical feeling for the adequate
provision of space, but also the possibility of developing
more comprehensive facilities along  the following
typical lines:
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{a) Use two cameras with simple cut in blanking
switching to the vtr to record inserts for editing at
studio base

(k) Add mixing and wiping to allow more fexibility and
less :.'f]iring

{¢} Provide incoming and outgoing video lines for
direct inserts and replay

{d} Provide direct outputs from both cameras to enable
them to be used 1o support a larger vehicle or studio
or to allow two small vehicles to be vsed together

) Allow pace for more L‘ﬂm]:!ex link f:quiplllent for
live transmissions, perhaps eventually with the
vehicle in motion.

All of these requirements were quickly translated mto
equipment and tried i the space model. In parallel, the
power consumptions were caleulated, a viral exercise
since it was clear that the vehicle would need to carry
its own generator. Weights of all the necessary structure
and equipment were finally calculated and the task of
selecting o suitable vehicle chassia to meet the space
requirements and weight loadings began.

Selection of vehicle chassis

Az an earlier desipn of vehicle had been executed on a
Land Raver chassiz, this was the first obvious umit to
I:'Kﬂ!'l'linl:.

Unfortunately it guickly revealed itself as too small
and lightweight for a practical design. The standard
Range Rover with itz longer wheelbase was also exam-
ined but it was clear that this provided very little body
space. Lven the specially extended Range Rover, used
cormmonly for smbulanee, fire engine and other such
applications, could only offer limited body space within
ita overall length, because of the length of the engine
and cab compartments. However, it was also clear that
this extended Range Rover was the ideal overall length
and width and provided many of the required driving
features for a versatile ob vehicle, if only it could pro-
vide more space for case and comfort of the operators,
The roof line could be raised further but this sull lefe
the engine length wnused. What was needed was a
forward control type of vehicle.

This led to a specially built chassis which had come
onto the matrket - the Stonefield 6 < 4. Not only was this
forward control but with its special space-frame design,
it could carry approximately 14 times the payload of a
conventional vehicle of the same unladen weight. With
a raised roof level it provided all the space needed and
vet retumed an overall length of less than 54m-and a
width of just over 1,9m.

It was an ideal choiee for a compact versatile ob
vehicle as can be clearly seen from figure 1. Not only
did it have the physical attributes outlined previously
but it could be fitted with a G-cylinder petrol engine
developing 135 b.hop and an automatic transmission
svstem with four-wheel drive distributing power in the
ratio § to the rear wheels and 4 to the front, including
an automanc lock-up device which passes power to all
wheels the moment one wheel loses surface adhesion,

STANDARD RANGE RAOCVER

EXTENDED RANGE ROVER
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STOMEFIELD

- shace constderalions

Figare I, Classis selection
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The design from the space model was transferred to
this chassis, the space and loading calculations were
checked and the final design was completed well within
the capacity of the chassis, It now remained to build the
first. complete vehicle to this Mini-Mobile design and
equip it with two Mark VIII portable cameras, This
task was not to be undertaken Lightly and the fact that
the design proved successful at the first attempt owes
miuch to the skill and expertence of the builders. Thanks
to the advice from the wvehicle body constructors,
chassis designers, ob engineers and operators, and
prospective customers, the first of a new generation of
ob vehicles emerged.

Final design — the Mini-Mobile

The vehicle, as can be seen from figure 2, is divided mto
three muain séctions, the driver's cab, the operational)
production area and the generator and stowage arca.
The cab, with itz aceess doors either side, provides posi-
tions for driver, commentator and forward camera
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operator, warking through a suitable roof hatch.

The operational /produetion area is reached through 2
single sccess door and provides operational accom-
modation for Producer/ Vision Mixer, Vision Engincer
and Sound Engineer/vir Operator. Racks containing
the majority of the electronic equipment are positioned
at the rear of the operational area. These racks can be
drawn forward on munners for maintenance purposcs,
access to the rear being gained through = small door in
the side of the vehicle. On the front of these racks there
are ftted wwo desks which house camera and vision
mixer controls respectively. The sound mixer and
vtr, a full size quad machine, are mounted at the
front of the operational area, allowing the sound engin-
eer to have full control over the vir machime as well as
performing his usual function of sound balancing.
Alternatively the vision operator or pro:ducer may swivel
in their chairs to operate the vir.

The rear compartment of the vehicle at the lower
level houses the petrol-driven electric generating set,
with access doors at the rear for mamtenance. The unit
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Figure 2. Mini-Mobile layout
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is acoustically treated by the use of a sound absorbing
compartment, exhaust attenuation and specially de-
signed mountings. This ensures that generator noise
inside the vehicle is less than 12dB above ambient.

The generator itself is rated at 12.3kW in free space
at nonmal temperature and pressare (NTP) and pro-
vides all the power required for the electronic equip-
ment, @ir conditioning and interor lHghting with sufh-
cient surplus under most canditions for limited external
hghting or similar application. The generator 15 con-
trolled remotely from o panel in the operational area of
the vehicle, This panel provides metering of amps,
volts and frequency together with a frequency. adjust
control, start and stop control and indicator lamps for
low fuel, low oil pressure, high engine temperature,
overload and overspeed. The whole veluele may he
operated from local single phase mains supply as an
alternative to the generator,

The upper section of the rear compartment houses
the vir compressor and microwave link if required,
together with two air conditioning units, These units
will each provide $000Btu of cooling so allowing the
interior of the vehicle to be maintained at 25°C (78°F)
with an external ambient of 35°C (95°'F). One unit
conditions the equipment racks whilst the second cools
the operational area. This latter unit will also provide
2.7kW of heating to the operational area as required.
The whole system i thermostatically controlled and
operates. on a recirculating |.'ll'iE1l':iFI||.' with 2 109 fresh

air top-up.
The wvehicle iz fitted with two portable colour

cameras, the camera contral units beinge rack mownted
with their operational and auxibiary contral panels
mounted horizentally in the vision control desk. The
elLIHi]ial!’}' Flﬂ.'..'ki t"':l]' t]IL' ['HilFLi!l:lll' CATNCTAS Are {"I)I]'I,-'I_nl"

Frowre 3, MWiwi-Molile  equipment racks and  control
frositiong
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Figure d. Mini-Muohile generator compartuent

ently wall mounted just inside the door of the opera-
tional area. Cable ports are provided so that the vehicle
may be operated in three modes:

(1} Maohile with a camers through the hacch in the cab
of the vehicle and a second cameraman on the rear
platform

Static with the cameraz at a distance from the
vehicle determined by the maximum length of cable
from the camera to the auxiliary pack inside the
vehicle

Static with the camera and avxiliary pack outside
and at masimum distance from the vehicle,

I~

(3)

A\ simple eight input wision mixer provides the
vehicle with fade, mix and wipe facilities if required, the
transmission cutput being displayed on a 12<in colour
monitor. A second 12-in colour monitor provides colour
matching and preview set-up facilities whilst twe mono-
chrome monitors are conneated |wrm:1n{-nﬂ}' to the
camera outputs, A waveform monitor and vectorscope
are provided for the mantenamee and line up of the
cquipment meluding the vte, so ensuring that this
latter item does not need to be provided with its own
monitor bridge.

The vehicle hag been designed to accept a wide range
of vtr machines, ‘These can be. cither helical scan or
quadruplex and in some cases two machines may be
accommmidated, In all cases the vehicle can accommn-
date a single 2-in quadruplex studio guality machine
with full colour replay facilities,

The audio facilities centre round g sin'upln; high
quality mixer with a maximum of eight 1o 12 channeis
depending on the type. A high quality loudspeaker
manitor 15 provided in the operational aren of the
vehicle; although headphones may be used of preferred.
The second engineer’s pogition iz provided with suffi-
cient space for a small awdic tape recorder and 5 Sin
further similar moniter can be
housed in the cab of the vehiele for use by a commen-
tator if required. Direct inputs to the mixer for coms-
mentator or effectz microphones are provided. All other
macrophone inputs are fod via the termination panel of

picture momtor, A
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the vehicle together with all the video and communica-
tons inputs and outpats,

A full talkback system iz provided for communica-
tions between the producer, cameraman, vision con-
trofler and commentator, In the operation and cab areas
of the vehicle: microphone and loudspeaker Facilitics
may be used but these are muted when headsets are
uged. The commentator facilities in the cab of the
vehicle may be transferred to an external position if
regiared. Camera talkback facilities are provided indi-
vidually for cach camera to enable them to operate in a
ﬁup;mrLing role, with full communicationg, to an out-
side producer or director. A mobile radio system is pro-
vided to allow communications between the vehicle and
a base station.

The vehicle is provided with a dual pulse generating
svstem utilizing the latest digital technigues to ensure
that excellent stability and reliability are achieved. In
addition essential test signals are generated within the
vehicle and space is provided for an off-air receiver,

Continuing development

Although the Mini-Mobile is described in the previous
paragraphs as a specific design it is reallv, as was stated
earlier, & new generation of vehicles, Already a design is
under way for a Mimi-Mobile which can operate in a
mode nearer to filin location technigues. This vehicle
utilizes two portable cameras and two helical scan MR
recorders, together with monitoring and set-ugp facili-
ties for these equipments, [ts principle of operation is to
record the outpot from each camera on g separate vir,
with the director working either inside the vehicle ar
actually out on the location scence if that suits his tech-
nique better. Sound is also recorded directly with each
camera picture and the whole sequence is edited after
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the return of the vehicle to its base. The advantage of
such a method of operation is that on the spot plavback
can be used to check the location work but the vehicle
is left simple as it does not need vision and sound
mixing facilities, The space saved by using this tech-
nique can be utilized to incorporate ver editing facili-
tres 1f required.

A further design is available for a unit incorporating
both studio and low power transmitter facilities. Yet
another 12 under consideration for three cameras if only
small enough directors and vision operators can be
found, for it is not the vehicle or equipment which
limite the flexibility of the Mini-Mobile it is the number
af pl'uph.' needed to support the programme.

Conelusion

The quality and versatility of modern colour cameras
continues to develop, As was shown in the introduction,
ob vehicles need to keep pace with this development.
By a careful process of design using a space-model and
a thorough investigation of facilitics and chassis chirac-
teristics it is believed that a velacle has been evolved
which can meet the needs of modern  television ob
technigues for drama inserts, sports and current affairs
reporting and coverage of news features as well as
operating in its own right for small productions or
supporting a second vehiele, It is compact, rugged and
versatile, providing more than half the features of a full
sized ob vehicle vet in less than half the size, It really
does fulfil itz name of Minm-Maolale, a new generation of
outside broadeast vehicles, which will continue to grow
i application but not in size.

Acknowledgements

The author would like to acknowledge the contribu-
tions of all those people both within and outside Mar-
coni Communication Systems Limited, without whom
the Mini-Mobile and consequently this article coudd
not have existed. Particular thanks are due to Messrs:
J. Smith, B. E. Francis and E. Scales of the Installation
Design Office, Mr. K. T. D. Hughes, Regional Sales
Manager Europe and to all members of Studio Systems
Engineering who supplied most of the information in
this article.

Footnote

The first production Mini-Mobile deseribed in the
article above wag sold o Televizija Novi-5ad, Yugo-
alavia, where it is in regular use covering a varety of
programimes, The photograph shows the Mini-Mobile
on a typical location near Movi-Sad.



