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Has the fun gone out of engineering?

C. Hillier (Hillside Studios)

Original language: English
Manuscript received 7/4/97.
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The Author has seen widescale
changes in the role of the studio
engineer during his thirty and more
years in broadcasting. In this article,
he describes many of these changes
and gives his personal views on the
mmm 1. [ntroduction problems which are being caused by
. _ the convergence of computing and
thegUK COL?nC” of Engineering Instituti(?ns —and LEETEEN Gl
one of the points that | discuss with the children
is that of the definition of an engineer. | like to
think that one of the derivations of the word isOne of the most popular stands at last year’s IBC
ingenious— somebody who displays ingenuity. in Amsterdam was that of the UK’'s National
Being an engineer in the world of modern tele-Museum of Photography, Film and Television

vision broadcasting certainly requires a great deaivho displayed a selection of vintage cameras
of ingenuity. from the 1950s and 60s. Nostalgia ruled: rows of

engineers gazed admiringly at the old equipment,
Studio engineers were traditionally trained toremembering their days working at the Wood
investigate and repair faults. Initially, broadcastGreen Empire or at Lime Grove Studios (both in
equipment was sanreliable that, for example, the London), doubtless wearing sports jackets com-
BBC had to employ engineers as operators ilete with leather elbow patches, and sighing
order to keep the equipment on-air. Thesel remember the night when ... "

engineers “drove” their machines to gain the besﬁ'hose days weren't really good old days: the
performalnci. 'fl;he _tholl;ght“c’f Ieavmg the equipynitial reason for having four cameras in a studio
ment to look after Itself In "auto mode” was an ., 1o make sure that you still had two giving out
anathema to them. There are still vision control-piCtures by the end of the transmission! Camera-
lers orcolour balancers today who claim to be abl en used to fight over who was going to' be able to

to colour match better than the computer Iined-ugJse the one zoom lens allocated to the studio
cameras in a multi-camera studio. However, the )

studio equipment has moved on and engineerBeople irother walks of life don't all pine after the
must move on too. The ubiquitous microproces-old days. If it's not too politically incorrect to say
sor has taken over and most of our equipment nowo, how many housewives pine for the good old
contains at least one if not several “chips”. Yetdays of the washboard and the washing dolly in
there are those who still hanker after the old daysreference to aautomatic washing machine? We
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engineers must move on with the times as well.

After all, there are enough problems with the telemm
vision equipment of today without wasting time
pining for the problems of yesterday’s equipment.

In this article | hope to compare some of these
problemsand show how we engineers must rise tc
the challenges of today’'s equipment. The fur
hasn’t really gone out of engineering!

mmm 2. Maintenance in the 1960s
and 70s

Initially, the equipment of this era was made of
plug-in printed circuit boards (PCBs) or modules
and, when they failed, the engineers could use th
methods irwhich they had been trained to analyse
the fault down to board level and then, hopefully,

to trace the fault down to component level. Thefinding or signal-tracing was relatively easy. Figure 1
faulty component could be replaced using a solThings started to change when the first computer-A studio camera in
dering ron. Common faults were known, if not by aided designs of PCBs were introduced. In order 1963.

you, then perhaps a colleague would probablyo reduce equipment size, circuit boards were laid
have seen the fault before. One of the most comaut by computer to maximize the number of com-
mon faults with early equipment were problemsponents per board and to increase the board’s
with the edge connectors — those printed strips oéfficiency. Circuit designers allowed computers
copper, flashed with gold — which carried the sig-to re-design their circuits which resulted in
nals to the rest of the machine or to the next PCBsmaller equipment but difficulty for the
Unfortunately, these problems are still seen omaintenance staff. Still, the circuit designer at
modern equipment. least knew how the circuit was supposed to work

and he or she would write a manual and/or a
Indeed, at the BBC Engineering Training Schoolcircuit diagram. Maintenance to component level
at Wood Norton (central England) — a place that isvas usually still possible, although you some-
remembered with fondness by many UK broadtimes needed good eyesight in order to find the
cast engineers — one method used to simulatearticular component(s).
faults on equipment, for fault-finding exercises,
was to putSellotape(Scotch tape) on the edge
connectors in several of the individual sigha
paths. You were supposed to deduce the fault by
logically working out which part of the circuit
wasn't working correctly and by finding out
which signal was missing. The more devious of
us found that the simplest way to find the fault was
to run your fingernail along the edge connector tc
feel the Sellotape Of course you would then
spend just as long making up fictitious tests tha
you had carried out in order to find the fault! As
mentioned earlier, edge-connector problems stil
remain with us today, even though printed edg
connectors have been replaced with multi-pi
board connectors. It was, and unfortunately stil
is, true that most faults/problems were caused b
faulty connectors between items of equipment
and by faulty, often underrated, power supplies -
simple problem areas that should have bee
solved by now.

Figure 2
A row of equipment
About this time, manufacturers started a system of ~ modules in the
jboard exchanges. It was favoured by equipment 1970s.

In those days, PCBs were laid out in a logica
manner. The components were soldered in pla
and could be removed easily, and thus fault:
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users who did not have full engineering supportVTR, such as up-rating a component to prevent it
An operational engineer — or as became increadailing, does not alter the way in which the VTR
ingly common, a skilled operator — would be ableoperates: software upgrades, on the other hand,
to analyse a faulty unit to board level, usually byoften do fundamentally alter the way in which the
swapping boards between similar units. Theunit works.

faulty board, once identified, could be exchanged

for a working unit on loan while the manufacturer Equipment today is often built with planned soft-
repaired your board. In some ways, this was aware upgrades. Vision mixers (or switchers) are
efficient system. Manufacturers took on serviceoften sold with knobs on the panel that have no
engineers who, because they worked on the uniféinction when it is first sold, but which become
all the time, became familiar with the faults andactive when the software is upgraded to version

could repair boards very quickly. 6.7 or “H” or “K”. Hence, simple board ex-
changes no longer become possible because the

Manufacturing techniques also changed. A furlevel of software fitted is critical.
ther attempt to reduce the size of equipment led to _ _
the advent of surface-mounted components. ™ 3.1. Software diagnostic systems

became increasingly difficult for the average in-

house maintenance engineer to change comp%‘m‘"’are has devhelopedléurtrl}er of r(]:oursedand
nents, even if the faulty ones could be identified [N€r€ are some wno would tell you that modern

However the board exchange system began to fafiquipment W't.h built-in d|agr]ost|c systems has
for three main reasons: made life easier for the maintenance engineer.
The idea is that when the equipment is faulty you
1. Boards were often inter-related. Board Arun the in-built diagnostic program and it tells you
would only work correctly when Board B was where tr_le faultis. There are even some software
working correctly. companies who sell separate diagnostic systems
that work with all digital VTRs. For this to work,
2. Equipment became non-linear — the signal didhere has to be a system of common interfaces be-

not logically flow from A to B to C. tween the equipment of the different manufactur-
ven ers; this is beginning to happen slowly — it relies
3. The dreaded “S” word software on co-operation between the manufacturers.

However where it has occurred, | believe that it is
— . a result of the largest manufacturer dictating what
3 Moc{ern-day studio the world standard would be, rather than by means
equipment of an internationally-agreed standard. Diagnostic
. . . systems, whilst they can be useful, do have their
Once the boards in a piece of equipment becamgis,gyantages and they certainly don’t mean that
inter-related and the signal did not simply pas§,qy can do away with trained engineers. | sup-
from onecomponent to another in a linear mannerynse one of the commonest forms of computer
finding a faulty board became more difficult. The yiaqnostic software that people are familiar with
Incréasing use by TV companies of operatorgg the spelling checker on a word processor. How-
rather than engineers often meant that the skills tg, o, quite apart from the differences between
find a fault at board level were not available in- 5 merican and English spelling, these diagnostic

house. As many boards began to contain microgystems often get it wrong, as illustrated by this
processors and software-controlled devices, th%nonymously—written) poem:

version of software fitted in a piece of equipment

became very important. | have a spelling chequer

It came with my PC
There is often a great deal of incompatibility It plainly marks for my revue
between software levels. So, exchanging a ver- Mistakes eye cannot sea
sion 4.2 board as fitted in your machine with a I've run this poem threw it
version 5.2 board supplied by the manufacturer I'm sure your pleased two no
becomedraught with problems. Often, in order to It's letter perfect in its weigh
allow for a software level change, it is necessary My chequer tolled me sew

to change components in other areas of the equip-

ment before it will work. It could be argued that Diagnostic maintenance systems often combine a
this had happened before, in that equipment wasecord-keeping database with an error-detection
often modified during its lifetime. In past years, system and they work only on digital equipment —
manufacturers used to issue modification detailshe principle being that a build-up of errors can
regularly. Ibelieve, however, that there is a funda-lead to the pre-detection of faults. They can be a
mental difference between equipment modifica-useful tool but they are not really for the main-
tions and software updates. Modifications to atenanceengineer in the small facilities house. The
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Sony ISR systemHg. 3), for example, is very B 3.4, After-sales service and
comprehensive and | understand that it covers warranties

most of their range of digital equipment.
g g auip In the early days of broadcasting, equipment was

o built and tested, and when the manufacturer was

Once you have mastered it,itisa very useful toolhappy with |t, it was put on the market. Admm:ed'y’
the development time was measured in years, but if

The rise in digital techniques within equipment,something went wrong with the equipment once
whilst it has improved reliability considerably Sold, the manufacturer repaired it under what passed
over analogue equipment, has caused differerfor an extended warranty. Indeed one of my col-
problems for the engineers. Due to the in-buildeagues in the facilities world remembers the first
error detection and handling in a digital machinecameras he bought from a Japanese company.
faults that build up are masked until the machine/Vhen asked about the warranty period, the com-
stops working completely. The diagnostic pro-pany stated that they sold a camera to last for at least
grammes mentioned previously are useful in thageven years, with the implication that it would not
an engineer can see the build-up of logged erroréxpect to charge for repairs within that time.

and can withdraw the machine from servicef h . f . t tod
before complete collapse. The older analogué you purchase a piece of equipment today, you

equipment would display signs of a fault before2'® expected to purchase some form of technical
final failure, and the keen-eyed operator could®” software support. Engineers are sceptical about

bring it to the attention of the maintenance staff. support agreements. Maybe there is universal
scepticism after it became known that the com-

panies who sell major white goods (i.e. refrigera-

tors, washing machines, etc.) make more money
from the extended warranty insurance than they
do from the retailer’s price mark-up.

B 32 Maintenance service
companies

A new type of company has recently been estabryis conecern about support agreements was
I'?Tﬁd' the malnt_enar?ce SberV'C? Comg%ny. SOmgxpressed strongly to me by another colleague
orthese companieés have been Tormead by managdfGi,in our industry. He complained that many Figure 2

ment buy-outs of the old manufacturer's customeg,q iment suppliers expect companies to take out ~ The Sony ISR

service department. Others are comprised Of \aintenance contract for each piece of equip-diagnostic system.
groups of maintenance engineers made redundant

by broadcasters or by the closure of companies
within the TV world. They came together and

formed a company that provides a service t EZ[-EGC}

equipment users who cannot afford to, or choos
not to, employ their own maintenance engineer:

Peakyrend bar @ aimgls aywtan
el eracien. aach v of squipment in

Several of these companies have taken the DOz famrae i v s dedem e ——"
exchange system to its logical conclusion and wi disstly camesed waing RE-E220 = ] |
loan you a complete machine whilst your one i "~ !
being repaired. These companies provide a ve e T (U L
useful service to faciliies companies such a f:.?'] T '_]'1‘5,-: i
Hillside Studios. S | HR =
I E >y / N @
m 33 Spare parts Lios @ .-"ll 1 A o
.-"'f ."ll 1 by
It is also, unfortunately, a sign of the times tha it ¢ I I. -'"-._‘l

there is another type of service company that h:
evolved recently. Many manufacturers of TV
equipment have gone out of business in rece l,."
years, and often the service agreement that y« ! Y
purchased such a short time ago has died with t |
company and, more importantly, so has the sour !

of spare parts. Fortunately, though, there are nc E ,.-"

one or two small companies — formed by ex Bt . !
customer service engineers from these faile ! il Y
manufacturers — who managed to obtain spa :
boardsparts etc. before the liquidation authorities ! @
moved in. These new companies also provid

very useful support in our business.
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Figure 3

A selection of
connectors used
today in the television
studio.

ment. This is economically very inefficient, as ware glitch that the programmer had not thought
much computer-based equipment seldom breakabout while writing the software.

down. It is more efficient to have an insurance

policy for the replacement of faulty boards on anlt is of course possible to download software via a
exchange basis. This can be done quickly and ahodem directly from the manufacturer and this
the cost of transport only. Clearly, the manu-ought to make software-controlled equipment
facturers are not content with this arrangement agery flexible, but somehow it doesn't. There is the
they stand to make far less money than withstory about a tank in the Gulf War that had its
rarely-used maintenance contracts. Some manentire guidance system re-programmed via a sat-
facturers resist arrangements of this kind venryellite phone link from San Francisco, so it ought to
strongly and try to offer cheap upgrades ande possible to apply the principle to a simple non-
options, as well as membership of a “Users’linear editing system. Maybe there is a difference
Club”, whatever that means. If a user has to pajn ethos between computer companies and tradi-
for individual contracts on a myriad of equipment,tional broadcast engineers. Computer companies
this isnot an efficient use of resources. We wouldexpect software to crash occasionally, we don't
like to see the manufacturers either supporting thexpect hardware to fail.

independent engineering companies, or offering a

board-replacement service, or an ad hoc call-oum 36, Other problems with

system on a pay-as- you-go basis. computerized broadcast

| believe that my colleague’s views are echoed equipment

throughout the facilities world and probably by aThe increasing use of computers has seen an

lot of broadcast companies as well. explosion inthe variety of studio equipment avail-
able: picture stores, digital VTRs, non-linear
B 35  Software support editors, etc. Itis part of the trend that where once

we had a dedicated piece of equipment to do
Software support companies do not seem to haveomething, now we have a computer and its asso-
really got to grips with the broadcast industry.ciated keyboard. It is certainly cheaper to do it
When contacting a software help-line, there isthis way, but it may not be as efficient. It is easier
really nothing more infuriating to a maintenanceto press a button on a row of buttons than to enter
engineer than having to listen to the enki®ir  the details into a computer using a keyboard or
Seasons- interrupted only by “all our advisors are mouse.
busy right now, your call is in a queue and will be
allocated to the next spare help-desk assistant” ©n the other hand, it is true that the rise in com-
only to betold “Oh it does that!” when finally get- puters within broadcasting has enabled advances
ting through to speak to a real person, and thein production techniques, an obvious example
finding out that the service desk only operatesheing graphics suites and non-linear editing
from Monday to Friday, betweem 9am and 5pmlequipment. However, they have brought with
One of the many areas of conflict is trying tothem their own associated problems for the main-
determine what is genuinely a fault or just a softtenance engineer.
1\. e Two of the most commonly-voiced problems are:
k e : 1. Over many years, the professional TV world
has developed connectors (plugs and sockets)
and engineering methods that are reliable and
robust. Vision signals are kept away from
audio or control signals, audio signals are bal-
anced to reduce noise, etc. These techniques,
whilst they may not be cheap, have proved to
be reliable. The computer industry, on the
other hand, has standardized on the cheapest,
smallest connectors available. They put video,
audio and control signals next to each other in
un-screened cables. They assume that their
equipment will be installedn a desk and that
the range of peripheral equipment will be close
by. They provide short inter-connecting leads
with moulded connectors. If you want to install
this equipmentn a desk in a graphics area or an
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edit suite, then the leads are never long enoughad problems in trying to edit or chroma-key the
and getting hold of extension leads is not easymaterial shot in a broadcast studio, they have

> Th h d bl . always blamed the studio’s output. It becomes
- The other computer-generated problem ifficult for engineers to tactfully point out that

caused by their associated peripheral equiPfere js a difference between a desktop system at
ment. The main hate of today’s engineer is the:5000 and a professional studio mixer costing

disk drive. It is simply not reliable enough. oyerg75 000. “But it says it's broadcast quality in
Systems such as non-linear editors, and in pakhe prochure” they say.

ticular the so-called on-line versions, are work-

ing very near the limits of today’s technology \yhat indeed is the meaninglmbadcast quality

and are all too often let down by failures of the|; ysed to mean top quality. Is the final arbiter of

disk drives. The large amount of storage requality a broadcast-quality monitor? Today, there

quired by these systems — often terabytes of |ittle comparison between the S-VGA computer

capacity — mean that many drives are needegnonitor used in a Graphics suite, capable of dis-

The failure of a drive, when you have just spenplaying up to 1000 lines, and a broadcast-quality

24 hours digitizing your masterpiece, contrib- monitorwhich, in Europe, only displays 312 lines.

utesgreatly to the stress level of the modern VTAs a facilities company, Hillside Studios is often

editor. The rapid development of disk drivesasked “why do my graphics look so poor on my

further adds to the problem; in the event of avVHS tape — they were much clearer/better in the

fault, a replacement is often not available or isgraphics studio”.

of a different software release, and once again

the connectors are the smallest and cheapest

available. The introduction of RAID technolo- ™= 4. Conclusions

gy, where the information is shared between

disks, hopefully will improve things. | believe that the key to the future of engineering

within broadcasting is education. In the past,
The standard answer of the computer industry t@engineers were trained in the basic skills not only
all these problems isack-up but to have dupli- at places like BBC Evesham, but also on equip-
cate equipment standing by in case of failure isnent courses run by the manufacturers. What we
very expensive, and restoring the data to thdearned 25 years ago, whilst still relevant, has
standbysystem takes nearly as long as the originabeen superseded by a requirement for computer
digitizing. And what happens in the case, as hapskills and knowledge. We engineers perhaps need
pened at Hillside Studios, when there is a failurea scheme of continuous education to meet the
of the back-up tape streamer? This back-up routeeeds of production in the Millennium. Similarly,
it seems to me, shows that we have not reallproduction staff must be educated in the technical
progressed from the days when we had fourequirements of the medium in which they work.
cameras in a studio to make sure that two stillt is by talking to each other at meetings or in print
worked by the end of transmission. that we can co-operate in becoming programme-
makers together. Whilst we can all enjoy the

One other incidental problem caused to engineersxcitementnd even the fun of the rapid evolution
by the rise in computer systems is their very cheapef broadcasting, | hope that producers, engineers
ness. Production companies have purchased desiad manufacturers will have an awareness of the
top equipment which the salesman assured thempportunities for problem-solving that this prog-
would be of broadcast quality. W#n they have ress will bring.

Mr Chris Hillier joined the BBC direct from university, initially as a VTR Engineer, and later becan-=.=
technical liaison engineer within the Programme Planning Department. In 1978, he joined Hil

Studios as Technical Manager, and later was appointed to his current position of Chief Engineer in i
role he is responsible for the technical output, and the fabric, of the studio complex. Bizni

During his time at Hillside, Chris Hillier has seen it grow from a training studio to a full broadcast fa¢ ;
ties house which provides technical facilities for all the UK broadcasters. He has been responsible |
introduction of digital areas within an analogue studio centre, and has seen the increasing use of d
television production equipment.

3. -
Mr Hillier is a Chartered Engineer and is a member of most of the UK television technical societies I'%

cluded in his duties is the reporting on new technology to the directors of Hillside Studios, and in or
do this he is a regular attendee at international television engineering conferences.
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