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INTRODUCTION

This Corporate Plan was prepared by the Lucas Aerospace Combine Shop

Stewards Committee for that section of Joseph Lucas Industries which is

Iqrown as Lucas AerosPace.

If a brief description of Lucas Industries is provided this gives an economic ,
technical and company baclqground against rvhich the performance and potential

of its wholly owned subsidiary, Lucas Aerospace, can be viewed' It was also

felt desirable to do so as some of the alternative products proposed elservhere

in this report, although emanating from aerospace technology, could more

appropriately be handled, at the manufacturing stage, by production techniques

and facilities available elsewhere ln the Lucas organisations '

Lucas Industries Ltd.

Lucas Industries is a vast and complex organisation wlth design, developmenl

manufacturing, sales and services activities in the autouotive'
and industrial sectors of the economy

The Company which was formed in 18?? now has some 80 000 employees

and an amual turnover of approximately t300 000 000 and capital investEent

of €110 000 000. A simplified schematic diagram of the u,K. structure is

provlded in Appendix 1 '

A discer.nable feature of the conpanyrs mode of operation during the past few

years has been to shift large quantities of capital, resources and technological
linow how into over.'seas activities, The scale and nature of this may be judged

from Appendix 2. This raises a whole host of fundamental, political, ,economic
and lndustrial questiorrs, as is the case with the operation of any Multi-National
C or?oration. It is not the purpose of the Corporate Plan to analyse these'

Suffice to say that this tentlency is cau;ing deep rooted concern amongst large

sections of Lucas employees and they will clearly have to corsider appropriate
means of defencling themselves from the likely repercussiong of these developments.
These views and a,nxieties are reflected in the Aerospace division .

Lucas Industries hold a monopoly, or near monopoly position, in respect
of a number of product ranges both in the United l(ingdom arrd in Europe'
However the present ecouomic crisis, itself a reflection of the inherent
contradictions of the market econoiny, is having seTious repercussions within
Lucas In<lusf,ries. At the tirne of preparing this report the Coopany is
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attempting to shed large sectioris of labour: in some of its plants There has

also been a serious cut in the living standards of all Lucas workers both by

hand and brain since 19?2. The attitude of the Company to its employees

and society at large is however no worse that that of its international competitors

and it is certainly better than some of them. Howevet, a sophisticated industrial

relations set up and a relatively elaborate network of consultative devices

simply proiride a thin veneer of concern, beneath which is concealed all the

inevitable ruthlessness of a large corporation involved in the frantic international

competition of the 1970rs.

Lucas Aerospace Ltd.

Lucas has been in the aircraft equipment field since 1926 when it acquired a

subsidiary Rotax. Prior to World War II Lucas set up a parallel aircraft

equipment company loown as Lucas Gas T\rrbine Ltd. This was formed

initially to design, develop and manufacture the fuel system and combustion

chamber for the Whittle gas turbine engine. Through this Company close

collaboration was established with Rolls Royce and that continues to this day.

Thus, since the end of the War and up to the late 60ts Lucas had, in practice,

two distinct aircraft component operations. Rotax, which supplied electrical

generating systems, s tarting systems and small gas furbine driven auxiliary
porver units, whilst Lucas Gas Ttrbine E quipment supplied engine fuel systens

and larger fabricated compcnents.

Durlng the 60rs Lucas had three major competitors in the electrical aircraft

field namely, Plessey, English Electric and A.E,I. Lucas Gas Thrbine

Equipment division did not have a competitor and Lucas, at that stage' was not

engaged in the design of flying control and actuating systems. Paradoxically

the turmoil in the U.K. aircraft industry of 1965, when the Labour Government

cut back a number of major products, provided the objective circumstances in

which Lucas could establish itself as the dorcinant force in these fields.

In 1968, through Rotax, it took over the A.E.I. interests at C oventrv and then

the Special Products Division of Fnglish Electric at Luton, Bradford and
Nethertor: in 1969. Lucas further extended irs influence in the aircraft
equipment field by moving into tire flying control and actuation systems side

by acquiring Hbbsons of Wolverhampton in 1969. The resultant struc;dre

of the new organisatioil now !<nown as Lucas Aerospace is depicted in Appendix 3'

The rlnterrrationalisatior^' of Lucas Aerosp:.ce follor'ved closely the pattern of

Lucas Industries oescril:ed a-bove. Through its acquisitioe of English Elecf,ric

it acquired . a .4090 stake in Auxilec of France and 34vo stake in P L. u. of Germany -

a joint company set with Bosch (157o) and Pierburg (5L7o\ to produce hydro-mecharical

fuel systeurs particularly for the M. R . C . A ' This pattern has contin'ted to

provide an inteln:.tional organisation depicted in Appendix 4. The result is a

Lucas Company a ̂ hieving the same dominance in the field cf aircraft components
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as other sections of Lucas have actrigved in the automotive industry' Lucas

A"torpo"" is now the only Company in the World-with tlie capability of prod ucing '

lvithin a single organisation, a complete ranqe of aircraft electrical generating

sysbems and switchgear, cngine starting, de:icing' flying conf,rol' Iuel management'

ti*"t '^".,r""su and combustion systems, instrument lighting and eockpit

transparencies (1)

Lucas Aerospace also produce a range of equipment for defence applications on both

land and sea. The current major clommittments inclutle 'extensive systems work

on thu ne'ztt, Concorde, the 1iU144 supersonic airliner' the Lockheed

Tri-star, the A3008 Airbus, the European Multi Role Combat Aircraft (MRCA)

and the Anglo French Jaguar. The- fu11 scale of Lucas Aerospace curtent

activity is shorvn in Appenclix 5' A measure of the diverse range of products

which the Company is capable of designing, developing and manufacturing is

provided in APPendix 6.

Approximately 2070 of Lucas Industries resources are now devoted to the

a""ospa"" industr5'. Lucas Aerospace norv has just over 13 000 employees'

This is a highly skilled and talented workforce, comprising a very wjde spectrum

of technological ability both in the manual and intellectual field' with a

high design and d;rrelopment content it is inevitable that there is a large proportion

of technical staff and there are 2 200 engineers, desig:rers and draughtsmen of

va r iousk inds .Aerospacedep loyssomeS000mach ine too l sandapprox ima te l y
2S0 of these are advanced machine tools wliich are numerically' automatically

or digital display controlled. T'l.ris is supported by extensive research and

development facilities and laboratories, Appendix 7 '

In consequence of this, Lucas Aerospace is norv Europ:ts largest designer and

manufaciuler of sircra tt systems and t'quipmcnt'

The Cjmbine Cqlmittee

Ttre five years flom i964 to 1969 salv a very rapid monopolisation of large

sections of British Industry and the emergencc of massive Cortruratiotrs such

as British Leyland and G. E . C , 1'his process rvas activelv supported by the

governntent, tvhich, in many irstauces, rvas providing the tax pavers money-

to lubricate the pr"ocess. i,'/ithi,t Mt' wilsonrs philosopliical lramcrvork of

Ithe rvhitc heat of technologi.al changet mauy thousands of highly skilled

workers fourd that the consequcnce of the t\\thite Heatt matket economy \\'as

that ii simply burned up lhcir jobs and gave rise to large scale structural

unemployment. . The 
'logicr of the market economies and rationalisation

p"og."ot-", in these vast Corporations resultecl in the i11ogical grorvth of the

io1" qunu" rvith all the degretlatiou lrrrrl suffering 3nd loss of ecouomic activity

ofhnnclrerls of thousauds of highll' skilled men and women'



The Weinstock enpire, that is G.E.C.' was the pacemaker in this development'

The work force was rcd.rced from 26b 000 to 200 000 whilst during the same

pariod the profits went up from t?5 000 000 to €108 000 000 per annul '.

Thus whilst it was profitable for weinstock to cut his work force, society at

large had to pay the price, firstly in social security payments for those -
invilve<t and secondly in the loss of productive capacity which these people

could have made to the economy of the nation as a whole' Weinstockrs

attitude to the work force, summed up by one of his managers in a statement

to the Sunday Times I he takes people and squeezes them until the pips squeak!

was seen as some kind of virtue. Indeed it is a measute of the deep rooted

economic antl pclitical siclmess of our society that a pereon like Weinstock

was then, anil is still, held up as the pinnacle of managerial comp3tence'

WhenLucasacquiredpartsofEngl ishElectr ic intheprocessdescr ibedabove'
the lessons of the Weinstock escapacle were not lost on Lucas workers ' It was

clear that Lucas Aerospace, if it were permitted, would embark on a similar

rattonalisation progTamme . strangely enough it was recognition that this attack

would be made upon the work force that provided the objective circumstances in

which the Combine Commitbee was formed.

Its formation resrrl"ted in the first instance from fear of redundancy, and the

recognition of the need to provide an organlsatirp which could fight ald protect

ttre right to work. It was realiserl from the onset that the comtine commiftee

could itself become another bureaucracSr and that there rvere real dangers in

centralising activities of all factories through one body' Accordingly a

constitution rvas carefully worl<ed out and widoly discussed at all sites which

protected against this, see Appendix 8,

Development of the combine committe, norv linown as tle Lucas Aerospace and

Defence Systems Combine Shop Stewards Committee, took approximately

4$ yearc. In its early stages it lacked cohesion and strength ' The C ompany

*"r, u" a result of this, able to embark on a rationalisation programme in whicil

the work force was reduced fa.om 18 000 to the present 13 000. Ilorvever at

the last attempted saclring of 800 workers in January/February 94 the Combine

committee was well enough organised to resist this. The combine horvever has

no illusions that the right to work can -;ver be guaranteed in a market economy.

Gradually the corr.lrine comrrrittee set up e series of advisoly services for. its

members. These include '.! pensions advisory service which has recently

negotiated a complex p:nsion structure for manual workers (2) and the

campeign for the election of trustees for the staff pansion fund in order that

information could be available as to where this pension fund money is being

invested. The importance of this <levelopment may be judged by the fact that

the staff pension fund has a market value ol something lilce € 80 000 000 and

the rvorks oile t40 000 000 at a time rvhen the capitalisation value of Lucas

as a whole on the stock market has been as lolv as €36 000 000'

I
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other services included a science and Technology Advisory service which

provided technical information on the safeguards to be campaigned for when

i"* uq.rip-"rrt tvas being introducetl (3) or when health hazards were passibly

involved (4) .

The combine committee is also a reflection of the glowing awareness' of thosc

who *o"k at the pcint of production, that the traditional trade union structures

based on geographical divisions anil organised on a craft basis are incapable of

""0*g 
t"#t tf," nuru and complex problems of these large monopclies'

However the Conrbine Coromittee should not be seen as an alternative to the

traditional trade uniotl movement rather it is a logical development from it'

and complementary to its aims.

The Combine Committee produces its orvn four page illustrated newspaper

appto*imattty bi-monthly, 10 000 copies of this are circulated amongst the

13 000 manual and staff workers.

In practice the Combine Committee has become the voice on a number of subjects

tort t ,uts000mar^ualandstaffworketsrvlronowworkthroughoutLucasAerospace
in the United King<lom. It has also taken a series of steps bo establ ish

close liuks with those employcd by Lucas Aerospace abroad ' The slgnificance

of its development has been included in leclures at the T.U.C.(5 ) on the

training 
"oo"r", 

for shop stewards and for fulI time T'U' education officers'

C oroorate Plan

The object of the Corporate Plan is hvofold' Firstly to plotect our members right

to rvork by protrlosing a range of alter:native products on wliich they could become

"ig"g"O 
in iile 

"verriof 
furt-irer cut backs in the aerospace industry' Secondly

to onsure that among the alternative produets plop:sed are a number which

would be socially useiul to the conmunity at large '

Thc idea of proposing alternatire products onwhich the work force couirl be

engaged as an alternative tc the redundancy arising from cut backs in the

""i'oupr"" 
industrf is not new in Lucas Aer:ospace; as far back as 1970 wh'>n

the Cor:rpany rvas attempting to close the Willesden site a number of proje';ts

r""u prri f<riu,ar:rl at the i:egotiations which took place on that occasion'

Ilowever the idea of pre;;aring an overall Corpcrnte Plan for Lucas Aerospace

arose in the first tnstance at a meeting in November 1974 wtth Tony Benn'

the then Ministcr of Inclustry. That meeting took place at the request of

the Co:nbine Committee to discuss the nationalisation of Lucas Aergspace'

In tjie course of thc meeting Mr. Benn suggested that t'berc was the distinct

possibiiity of further cut baclis in cert.:lin acrospace and nilitary proiects '
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Even if this did not occur' the rate at wtrich ncw projects would be started was

likely to bc reduced. Accorclingly he felt that the combiDe comn-rittee would be

rvell ad,rised to consider alternative products, not excluding intermediate

technology on which our members could become engaged in the event of a recession.

The problems of the aerospace industry have of course bcen further comprunded

by the renergy crisist .

It is also likelv that in order to make its austelity rteasul.es somewhat acceptable,

the government rvi1l at least make a gesture towards cuts in defence expendituTe .

As the Defence Secretary, Mr. Roy Mason, stated in the House of Commons

recently teven before the Defence Review it rvas clear that with few Derv projects

coming along tliere would be a marked reduction over the l1ext decade in the

leve1 of activity in military aerospzce projects, particulally on the design sidet (6)

these reductions we regard as both inevibble and dcsirable. Indeed it is the

national policy of almost all of the unions "Jre Combine committee represents

that there should be cuts in defence expendifure. Florvever when these cuts are

made our membel't, are placed in the position of being made redundant or

fighting for their continuation. we ourselves have done this in the past and 1vill

support our colleagues in the rest of the aerospacb industry in doing so in future.

Indeed, recently rvhen the canpaign to protect the H.s.146 was at its height our

members at the Wol-verhampton plant seized drawings in support of their

colleagues at Hawi(er Siddeleyrs.

"It has to be recognised horvever that the traditional method of fighting for the

right to rvork has not been particularly successful. Between 1960 and

1975 the total number in the aerospace ind';stry has been reduced from

283 000 to 195 0C0 lvorkers. Apart from this internal problem in the aerospace

industr5, there is the more general problem iu rvhich all industries are tending

to become capital intensive rather than ldbour intensive with structural

unemployment in consequence.

Over the past 8 or 9 years there has been some 5 000 000 people pcrmanently

unemploJ'ed in the Uniteri states, The same sort of structural difficultics aTe no\\'

manifesting themselves even in West Germany where Urerc are 1 000 00t')

people out of work and sonle ?00 000 on short time rvorking, These structural

problems are likely to be furilier compounded by the rationalisation of the

European Aerospace hldt-tstry rvi'ihin the Common Market. Finally it is to be

anticipete tl that L,]cas Acrospace will atbempi a rationalisation programme with

its associated conrpanies in Europe.
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I t isnotsuggesbedinthisreportthat.LtrcasAerosp'aceissuddenlygoingtocease
to be deeply involved in ttle aetospa"L intlostry' We tecognlse' whether rve like

it or not, that the aerospace industry is going to remain a major part of the

economic and technologi"ot-""fiuity of tn! so-cattud I technologically adiranced

nationsr .

The intention is rather to suggest that aLternat ive products should be introduced

in a phased manner sucn *raiihe tenrlency of the industry to contract-would firstly

i" fr"ft"a aird then gradually reversed as Iucas Aerospace diversified into

these new fields,

m otiv e-Sla::.d-gUIP2LL thcllr*-

AS trade unionists we do not wish to see a relationship beh'veen the aeros-pace

component firms and the nationalised sector of the industry which would be

similar to the relationship of the equipment manufacturers to the National

coal Board. such a relationship woul<l provide the opportunity for those

forces in society hostile to nationalisation to pcint out that nationalised -

industries wel'e economically unsuccessful, whilst in practice they rvould cream

off the research and development which was paid lor by the tax payer into

"o-porr"nt 
companies. It has alreatly been stated to us therefore' that our

"off"ug*t 
in the nationalised sectors of the aerospace industry will be demanding

that these industries diversity such that any pctential contraction is at least

ln part countcred by those iniustries engaglng in the manufacture of some of

the components lvhich they now buy from outside ' ..-'

' , .

The <1esir:e to work on socially usefrd products is one which is now widespread

through largc sectors of industry. The aerospace industry is a particulariy

glaring example of 1he gap rvhich exists behvee'"' that'lvhich technology could

iroviai, :.nd ttrat which it actually does provide to meet the wide rarge

of human problems rve see about us. There is something seriously wrong

about a sccieby which can produce a 1evel of technology to design and build

Concorde but cau^ct pr:ovide enough simple urban heating systems to protect 
.

the o1d age pensici,ers rvho are dying each rvinter of h5rpothelmia (it is estimated

that 980 died of hypothermia in Lonrlon alone last winter, which was a

particul arly mild one).



Further it is clear that there is now deep rooted cynicism amongst wide sections

of the public about tlre idea, carefully nurtured by the media, that advanced

science and technology will solve all our matcrial problems'

As Pro{essor Jung recently said to an international trade union gathering
llthe deterioration in the qualiff of life is already noticeable in the highly

industrialised areas of the workl, and this, prcsumably still accelerating trend'

mal<es it increasingly difficult for scientific and technological thought and

planning to enj oy tire blind trust it received in the past decadest' (7)

of particular significance in this connection is the much publicised rejection by

capable sixth formers of the places thal are available for science and technology

at British Universities. Science and technolog:y is perceived by them to be

de-humanised and even brutal and the source of a whole range of problems, not

only for those who rvork in the industries themselves but also for socicty at

large .

It is our vtew that these problems arise, not because of the behaviour of scientists

and technologists in isolation, but because of the manner in which society

misuses this ski1l and ability. We believe horvevet, that scientiests'

engineers and the rvolkers in those. indusi;ries have a profound responsibility

to challenge the underlying assumptions of large scale industryi seek to

assert their right to use theil skill and abiliqy in the interest of the communit5r

at large. In saying that, rve r:ecognise that this is a fundamental challenge

to mar,v olthe ecolronric and idealosical assumDtions of our soc:et]"

It is certainlv not the assumption of this corporate Plan that Lucas Aerospace

can be transformed into a ttail blazer to transform this situafion in isolation .

There can tre no islands of responsibility and concern in the sea of irresponsibility

and depravity. Our intentions ar:e much more modest, namel5r to make a

humble start to question these assumptions and to make a small contribution to

demonstrating Urat I'orkers are prepared to press for the right to wolk on

products which actually help to solve human problems rathcr than create them.

It remains our. viel that no mattcr how 'iany sections of workers in other

industries take up these demands the progress can otily be minimal so long as

our.society is based on the assumption that profits come first and people come last'
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Thus the question is a political one,'rvhether we lil<e it or not' Perhaps the

most slgi.rificant feature of the corporate Plan is that f,ratle uniouists are .

attcmptirg to transcend the narrorv economism which has characterised

trade uuion activity in thc past ancl ex'oend out dcmands to the extent of

questioning the products on which we rvork and the way in which we

work upon them' This que stioeing of basic ase:rrnptions about what should

be produced and how it sliould be procluced is one that is likely to grow in

momentum.

In July 1970 the United Automobile Worhers of America ( U'A'W') issued a

state ment to General Moiors Corporation asserting that U'A'W' members had

a clirect legitimate concern in pollution caused by the automobile industry

and claiming the right to raise the issue in collective bargaining ' The

union asked to knolv about f:ture programmes of General Motors ? designed

to eliminate pollution, both from rvithin the plants and outside the plants

caused by rvaste emitted by the Corporationrs factories and by internal

combustion eugtlnesr.

In September 19?2 Douglas Fraser, the head of U.A.W' Chrysler Dept"

announced thaf the union had asked Chrysler Corporation to begiu talks

on how to rhunlanisef jobs on the assembly line. I-Ie said that if the corporation

refused the request, the issue of rvorkers boreriom and dissatisfaction rvould

be one of the uuions most important bargaining goals (8)

Activities of ttris kind.rvill, in our view, be far nore significant in the long

term than campaigns for rvorket particil:ation or' rvorkers directors '

This Combine Committee is opposed to such concepts and is not prepared

to share in the management of means of productiou and the production of

products which they find althorrent. Incleed at times of Company crisis

the real role of the so cal1ed directors becomes self evideirt. Thus in

spite of onc third of the seats on the Volksrvagen board being fi1led

liy union represcntatives and these voting rvith socialist politicians on

the board, rvhich in pr.'rctice is said to givc a 50 - 50 say ir' the running of

the plant, this in no way helped the rvorkers during the dassive

redrrndancies rvhich tooli place in Volkswagen recently (9)

The::e cannot be tindustrial dcmocracvr until there is a real shift

in porver to the rvorkers themselves.

Trade Unionists at the point of production thlough tlieir contact w ith the

real rvorld of manufacturing and making things arc conscious of thc great

economic powel rvhich worl<ers have' This growing sense of confidence

by working p,:ople ao cope with the technological and social problems we

see about irs is in glaring contrast to the confusion and disarray of
managernent, paTticularly in the highest ecbelons of industry.

- ---/
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C ornor..r.!e Social Il e spotgilillly

It is cleal that cvcll amor4;st thc supportcrs of ptivatc industry thcre is

a gto.uinS r'ccoguitiou that things rvill havc to changc ' Issttcs such ns tbc

ior',nfitl' of l.ifet-and l]re harnessirtl; oI the productive forces to mcet human

nee.ls are like1y to bc issues of major political importauce during the

comirrg years. Ilven those rvhosc policies have given rise to the present

""onn*i" 
anrl social crisis nor'v atlmit that change is inevjtable ' 50Vo

of tire kev policy makers in Europe agrecd tthe 19?0rs will see an economic

c::isis provoking a re-examination of economic aims, the pursrrit of

grorvth rvill give lvay to a search for: i quality of lifer for sodial justice

and solidaritY (11.) .

The motives of the'large scale corporations are quite correctly perceived

to be anti social t'. The grorvth of large scale corpcrate industries during

the past century appears to furnish additional evidence of business men's

antilsocial behavioltr, first in the trust problcm and the treatment of labour

and more recently in lacial discr:imination, pollution of the environmcnt'

contribntion torvards low levels of public taste, inability to achieve stability

in the e:onomy and inadcquatc consumer service and protection'

The rosta of accusations vierved over thc past decade seems to be lengthening

and the intensicy of antagonism appears to be rising I (12)

Thelostacouldir tc leedbelengthenedtoincl t ldet l rede-Irumanisedformsof
workint l replantsoft ' l resecorporat ionsandeventheinterest ingcontradict ion
for thcm that thc5r are rtnablc to provide the r'ight to work for our members

in ord,:r that thcy can exploit them! A11 of this, it seems to us'

arises because Ure motive force behind industries of this lclnd is

the maximisation of Profit.

Irr order to rctairr some kind of p'rblic creditabilify the large corporations

are even dctr1ri11; that profit is nolv the main molive ' lhe manager of

the Irrench s;ubsiCiary of the Amcrican Corporation Singer is quoted as

saying "profit tcraains vital to our sur:vival but it crurnot an5' longer be

ourso lea im. I l umanre la tedgoa lsmus tbea ' r l vz rnoed , t l r esa t i s fac t i on
of wage earltcrs and consumers atlr'l the protection and upgrading of

the environment'r (13)

Peter Parker, Chairman of Rockvare Gloup, told a conference of the

British Insiitute cf l\,fu-nage ment t'the so.ial dimension is for me the most

demancling and decisive of the d'':cade. Its scope iucludes relationships

with gorcrnmcnt antl institutions, organisational arljustncnts to the ages'

soci;,.-l |:ioritics or classlessness and of cstablisliing conscnt to the exelcise

of indultrial pcrvcr, of a dccent cuvironrrreut ard of persoiral and n:oral

attiiutlcs towalds thc question oI clTicicncy to what pu4losc and at whal priccrr'
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LIe went on to state "rvith social responsibility we are dealing with an idea

whose mome;rt has come at lastt (1d)

Jgrr-@.ESIGl{.

The pest seventy years have seen systematic efforts to de-skill jobs'

to ft:agment them into small narrow functions and to have them carried

out at an increased tempo. This process rvhich oildly is knorvn as
fscientilic Malrgement?, attempts to reduce the rvcrker to a blind unthinking

appendage to the machine o1'process in rvhich he or she is rvorking'

Social rcsponsibility has becn defincd as rthe committment of a business

or busincss in general to an active role in the solutiotr of broad social

frobiems slrch 
-as 

racial cl iscrimination, pollution, transport or urban

decay" (15) Some Companies are even putting forward social responsibility

audit check lists, see APPendix 9.

It remains our view that businesses rvill look at social responsibility

purely in terms of profits' indeed as I\{aguire has pointed out' social

arraiting represents'ra crude blend of long term profit making and

ultrauism'r (16)

We lrglieve tl-ris Coroorate Plan rvill nrovide an opportunit-v for Lucas

fge";p""" t" A"."t.t"t ed to take its

soqjaf recpons:bili-tr-se$Aflslv or not,

In Scientific Management as its founder, Fredrick Winslow Tal'lor tells us

I'the workmcn is tolti minutely just what he is to <1o and how he is to do it

and any improvement tie makes qpon the orde"s givell to him is fatal to success"(l7)

ioyto" *"" ,',ot ruraware of the implications of what he rvas doing and once said

' . u r "a t the requ i remen tso faman fo ramanua l j ob l s tha thesha l l besos lup id

and so phlegilatic that he more nea::l)' resembles ivr his mental make up the

ox than anv othcr tYPc:rr (18)

The tendency to dastroy skil1 and job interest is now evident in all fields of

manufacluring including il Lucas Aerospace; but human beings are not oxen

and are lebelling against such a system in maly ways ' In Volvo in

sweden, the labour turnover in 1g-09 was 527o and ahsentee rale reached 3070

in some plants. In the United States the reacti-r has been even more

dramatic; in Geneial lvlotors Lordstolvnrs plant th: computor co;rtrolled -
prorjuction ljne ar:d the products on it have been dire ctly sabotal;ed by rvorkers

ivho fclt complctely oppresse<i by their rvorking environment (20)
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T'his is of cours'; inevitable in a society rvhich views workers merely as

units of protluction md tries to tr:eat'tlrem accordingly' Moral argumcnts

will ceriainly not change the situation, in fact Grier:er - a Ieading academic

in this field - suggests that successful change dces not bqln until strong

enviloumental and intcrnal pressures rrshakc the power structure at its'

very foundation until the ground untler the top managers begins toshift

ii slems unlikeli' that they rvill be sufficienU)r aroased bc fcel the need fol:

change, both in themselves anrl in the rest of thc crganisation r'(21)

Nor are thesc problerus confined to the shop flocr; The past ten years have

seen the extension of various fcrms of rTaylorismt into the fields of lvhite

collar and mental rvork (22)

Behavioural scientisl;s and others are nolv making vast fortunes advising

marugement of joi: enr:ichment schemes and gr6up technology'
In fact

*ort 
"r" 

have ahvays known that is far' betier if p,:ople rvork in te ams

and larow rvhat each othel are doing. They lcrow that if they are engaged on work

whicir is challenging to them this res'.rlts in bette; products cf higher qudity'

I{owevel moCern indushry continues to move in the oppcsite direction

a gradual replacement oi ho-utt beings by machines, a cha:rge in the organic

co"mposition of capital in ivhich inclustry is made capital intensive rather than

labour intensive. Not olly does this give ris: to serious problems of

sf,ructural rinemployment but it also causes serious problcms as far as

quality of products is concerned, and more importantly tquality of lifer'

It is clearly evidcnt from some of the Lucas Aerospace pla':ts that attempts

to replace human intelligence by machine intelligence (e'g" over emphasising

the importance of uumerical contr:olled machine tools as against human skill)

have had quite dlisasterous resnlts. It is intencled to campaign for quite

radical job rc-dcsign which rvill protect our membets from this'
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The idea of a Corporate Plan of thi3 kind is an entirely new initiative by,

industria.I worlters. It is, to our knowleclge, the first time that' such a plan

has bcen proposccl in the United Kingdom. There has, of course, been some

developrnents of this kind abroad, notably in Italy where at Fiat the wbrk

Iorce put forwa rrl a series of social demancls in addition to the straight

forrvard econom.ie ones (such as wages).

Whilst the Combine Committee is unanimous in its desire to have the

Corpora.te PIan proclucedrthere is by no means universa'l agreement on the

ta.ctics for its introrlucti6n, 'Ihis is because of the industrial dangers which

arise in a. proiect of this kind. There is obviously the danger that the

discussions with the Management about the implomentation of the plan,

(if it were agreed that such discussion should take pLace, ) could gradually

ciegcnera,te into a form of collaboration. There is also the danger that, even

if collaboration were carefully avoided, the Conrpany might simply take parts

of the Corporate Plan and have all this technology on the f':ee ' The plan has

taken a very considerable length of time to preptrre and involved many evenings

and rveekends of work. It ha.s also meant that outsicle experts have been prepared

to give generously of their delailed knowledge in order to help the development

In these ciLcumstances the greatest ca're rvill have to be taken to ensure that

the Company does not succe;d in drawing off the tmoney spimLerst from the plan,

a.nrl perha.ps even liaving these producecl abroa'drlvhilst declining those products

which rvou lC bc socially useful. It is even eonceivable that whilst tite company

would take sections of tbe plan, our membets may still be confronted with the

pererlnial problem of redundancy. Because of these dairgers it is sugfiested that

lhe correct ta.ctic woql d be to present only part of the plan to the Company, and

thel} to test out in practice the manner in which the company will attempt to deal

with it.

Approximatcl.y 150 prociucts lver:e proposed for tile Corporate Plan' 12 of

these u,elc, selected for preqentation at this stage and are suitable fo:: use in

the follorving 6 nrajor areas of technological activif,y '

of the Corpor.lte PIau.

1 .

2.

'l

Oceanics .

Telechiric Macirines .

Transport Systems .

Bra.king Systems .

Alterrative energy sources .

Medical Equipment.c .
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Each of thcsc lnajor areas is supliortecl by a file of some 250 pages of

dctailccl tcchrrical and economic suppcrting infoluration. only that on

alternativc cnergy sources is providetl at this stage' A sumrnary of the

prottucts chosenis includeci at the cn<i of this section of the Corporate

t , lan.

wrile the cor:porate Plan rvas being prepared, uncmployment problems arose

at the l{emel Hempstead and l\{arston Green plants ' Separate mini

colporate rcports rverc prepared for: tirese plants and they are being handled

by the local shop stewards committccs '

EMPLOYEE DEVELOPMENT PROGRAMME

The prosperitJr of Br:itain as a. manufacturing nation depends to a ver5r large

extent upon tl;s skill and ability of its people and the opportunity to use that

skill a.nd abiiity to produce commodities.

During the past five yea.rs the Luca.s Aerospace work force ha.s been reduced

approximatcly 2570. This has come about either by direct sackings or by a

deliberate policy of so called Fatura l vrastage, i . e . not replacing those who

leave, or eDcouraging early re\rement. The net lcsult has been tha.t highly

skillcrl teams of malual workels' and dcsign stafl have been seriously

diminished ancl clisrupted; wc cannot accept that such a development is in the

Iong term nati otlxl intercst.

Coupled rvith this clevelopmeot has been one inside the Company in which

attempts have been made to replace human intelligence by machine inteiligence,

in particular tlie introduction of numerically cr:ntr:olled ma.chine tools . This

has, in a nurrbcf of cases, provecl to ha.ve been quitc disasterous and the lualitJ'
of thc products hrve suffcrcd in consequcncc.

In many instances the Company has fallcn victim of thc high pressure

salcsmanship of those who would ha.ve as believe that all our problems can

be solved by high capit:.1 eqnipnent. We bave allorvcd our regard for human

talents to be l:luclgeoDed into silence by Lhe mysiique of advanced equipment

and technology, arid so forget that our most precious asset is the creative and

productive power of our ircople ,



whcn vle revicwecl the wor:li force rire norv ha.ve, our conccl'll centres on four

points. Irirstly, very iittle is being done to exteild and develop.the very

consitlcrable skills an.d ability still to be found within the work force '

Scconcll.y the age group in sorre of the lactories is very liigh, typically around

46 - 50 years average. thirdly there is little inclication that the Company

is errrbr.rking on a.ny real pl:ogramlrle of a'P]lrenticcshills a'nd the intake of

yot-ni,; peoplc. 0t is in fa.ct sacliing apllrcnticcs as thcy finish their time)' Fourlhlr'

th" Co,upntt;, is lllal{ing no irttempt to emploj' \voDlen in tcchnical j obs,, and

apal'tft'om rccrtlitmcnt of these from outsiderthere are many women doing routine

fobs rvell beiorv thcir existing capabilitics. Quite apart from the desira5ility of

tountcr.ing these discriminatory practices, the em.ployment of women in the male

domin:r.ted arca.s rvotrld have aI] inportant rhumanisingr affect on science and

technology.

In tha.t section of tbe report dealing with specific l:econtnendations we propose

a nunrbr:r of steps rvhich shoulcl be taken in this directio4. The section of this

report is concerncd with development and rctra.ininil facilities for' the existing

worhforce tliis $,e regard as important at two levels, firsil\' r.etl'aining and

re-education rvould mean that we were developing the capabilities of our people

to meet the techlologica.l. and sociological challenges whicir wil.I cottle cluring

the ncxt few years. Secondly, in the event oI wo,.'ir shorta.ge occulring before

alterua.tive irroclucts ha.ve becn introcluccd thc potentizrl redunda.ncy could be

transformed into a positive brc&thing space during whicl.r |e-eclucltion could

a.ct as a forrn of enlightened rvolk sharing,

During re past I0 yea.rs a number of social, t)olitica.l anrl economic factors

have become clt::irly cliscernible which suggestrs tllat t.hc tra.ditional pattern of

eclucttion/rvork/r'c1;irement rvill grorv incrcasingl;' inapirrop:riate in the fourth

quarler of the 20th centurv. tr'or the purpose of the corporate plan the nost

imDortant of thesc fa.ctors are:

1 .

2 .

l.'he exponeiltia.l Dature of teclrnolo3ical change (Ref. 23 and 24)

T hr: rate of knorvlecli;e obsolcscence atrd brcak up oi. skills

associated with 1 above. (Rcf.  25).

Slructural clianges in rr'anporver requircrnents iltef. -26 and 27)

't-he rnovemcnt towards eqttal employtnent and education

apportunities for rvomen (Ref . 28),

llhe political and socia.l unacceptability or structoral
unemployment as a fea.ture of advanced hdustrial society-'

(Ref . 29 and 30)

4.
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Therc aro som.D indications that thP tra.de unio]l movement, educational

institutes, :rnd evcn son)e Mana.gelnents a.re bellinning to respond to this
ncw sil.Lration. Thc gr(,wing interest in adult antl recurrenl cduca.tion and

rc t . t "r ' i  r i i l ]g is an incl icat i ( rn of  th is ( I tcf .31). i t  is  also encouraging to see
inten:r t ioral  bodies, such as the O.I t .  C,D. 's Cetr tre of  Educat ional
Rescarch ancl l;rnova [ion, propr:sed recurrent ecluca.tion which permits
reducational apportruitics to spea.d oLrt over the inclividuals Iife timer
(rel .  32),

Some countries have already well established antl co-ordinated retraining
and educilti(rl?t I progra.rnmes, In Sweden for exantple, a.pa.rt from aIl

trainirg.. witilin indrlstr.y, and the individuals oq'il initiate, the state recog]]ises
an annfla] training'need of 170 of the total worl( force (Ref . 33). Even in the

United S1.[ltos, r\,here t.he short sightedness of private enterprise is at its
worst, sonre large ctirporations now include training and education as part

of  the corporate social  responsibi l i ty a.ct iv i t ies (Ref.-34) '

In gencral, however, the tendenc.y is to discari older emplovees and engage
younger oncs 'lvith nerv knowledge'. This, unfoltunately, is likely to remain
the precloffrinant ilusincss a.ttitude for sotre tilt)e to come. It is an attitude
which \\'e ca.rlnot and rvill not accept. In ou1'view there is a need for a blending
of the dparnisril and dri\,e of the.young people, to be coitlterbalanced by the
experiencc ancl krowled*-e of older rvol.kers, who should a.Iso have the
opportuDitJ' of ha.\,i11ia- lheir knowledge upda.ted.

I\{ore a.ttcj.}tio1l is now being given to the importance of rhuman assets ', although

the terminology used reveals the real motivcs of many of the companies, for
example |cference is made to 'huma.n ca.pitalr (iiefcrence 35, 36, 37). However
there are some indiczltions that the value of re-training e,rrployees twho knorv the
compa.ny s-\'sten! is beginning to be recognised. The gro\ving pressul:e from tlle
international trade Lurion movement for retraini g and re-educalion of older
wolkers (rvhich ca.n {requentlv mean a litl:le over 40 i-n soi:e fields) is likel.v to
be a significanl. factor ciuring the next deca.de (Itcf. 38, 39 & 40).

It is to be antioipated tlrat thcse interna.tional Lentlencies will be l'cflccted in the

United Kingdorn, ali.ihough to date the empha.sis l:Iri s bceD on compcnsatioD fllIC

unemplo5,rnent paymeuts rather than re-eduoation as an occtlfrational forln of
tworh-slla ringr .

Unemployment is.a social evil which:need l1ot occur in advanced industriel
society and should not be toler:ated. It teir::esents a trrgic wastage o{ the
nat ions gr:eatcst  a.sset,  i ts peoplers creat ive and product ive power.  Whi ist  i t
ma! so",r.t feasible fr:ollr an accour]fa.ntis viewpo;-rt to balance his book by
sackin-- a. ferv hundred workers the loss to the niiion as a whole can be very
cou.sideralrle. This loss arises firstly bec:r.use the individua.ls invoived are
denied the right to produce, hence the commodities lhat they lvould have
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createcl ar-e no longer a.va.ilabie, Secondly the state is involvcd in vast sums

rrf nrone-y which are poid as ea.rDing:s related ttnemployment benpfit arid ln

cornpeD$ation to the individuals who lost theiriobs.

For" the ind.iviclrrals involved there is the indigrit.y anci degl'aclation of the

clcle rlueue; for the tax payer tlierc is the expcnditure on tbese social

serviccs. It is our vierv, therefore, that even i . a narrolv economic sense

it rvoLrld be feasible to propose that part of the money that would have been

a.va ilahle had these people been reclundant, slrould be provided as a basis for
part time education, thereby plotecting the individua.l from the dole queue

whilst at the sa.me time investinA in the Dationts future manpower.

The ernplo.yment protection bill rnay provide an elrployee with a guaranLeed

pa.yment from liis employer if he is not given work on a nonnal workillg day'

this caD bc to a maximullt of 930 a. quarter and is calculated to cost industry

f80 000 000 per annurn ( I tef .  41),

Mr. A.lbelt Booth, S(") c reta.ry of State in the Dopartment of Employment,
recentl-\' poirriecl out that the govel'nment is considering pa.ying up to t10 a

vv€ek for each employee in cases of potential redundancy involving over a

hundred worl<ers as a means of couutering une t:rplo.ytnent. In these

circumstances, it seens that it would be economically feasible to suggest

traioing, particr:larh' if hacked by a governmelrt grant, tbrough an engineering/

inclustlial trainin.g bo:lrd, as one means of countering short term conditional

unemploy;rcnt.  In f lct  the T.U.C. in i ts alx l t la l  economic repol- t  suggested

tha.t t50 000 000 should be ma.de a.\,1iln.blc to tlle manpower services
commission, including f20 000 000 irr 'a iob creation progranlEr.e (l}ef . 42\

We do not belicYe that private entcrprise should be allorvcd to sllift its

responsil-'ilii;es in thr:i r(isl)1rcL olto liie state. $1e do howcver feel that the

state shoulil face up to its lespons ibilitics by m:;liltg sonio funds availlrble

for a.lterntitive projocts in induslries rvher:e rcdundancies Would have otherwise

occurred .

It shoulcl be emptla.sised ttlat we are not, in this coniext, talliing about i'e:ra ining

for while collar ancl tcclmical staff only. It i6 our view that the entire \i'ork

force including semi-sl(illed ancl sl(iiled workers are capabie of retra ilir':g fol'
jobs whir:h would grcaLly extend the ra.nge of worl< they could undertake. This

woulcl pr:cvide z:.pportunities which tlrcy ma.\r havc been denied, for a numl;el of

re3son, i ,  ut  an ear l ier  stagc in t lxJir  i ives.

Sur:h courses 
"o,rld 

b""t be <.,rganised in local teclrnical colleges and polytechnics '

It is our View that universiIies are too rii;id in l-roth their: entrance requir€merlts

affl tcaching methods. The cottrses v;ould haVe ro take into account th3t many of

those involved rvoulcl nct ha.ve had t.raditional fc.rr"ms of educa.tion and paper
qualifica.tions, but couiJ bring to the course a. wealth of experience through actual

work in industry.
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It t,ou lcl furthcr mean tha.t those te+ching on these courses would have to

clevelop new tcaultinfi methocls rud ha.ve a. rcal rt:spect ft-rt:'pcople who had

industritrl exp('r.'icn(:c. SLtch au n.rrlrngclllent rvoukl uot lrtt without its

advrlntllilcs for tlt() polvtccltttic ;r'tltl teclttticrrl colloges il)\'olvod, as stlQh

tra.inccs could br,ing to these institutions n ttruch mor:c nliltll re a.nd balanced

viclv ,rllout procluctive processes in genela.l, btrt also about wider political,

social irnd eco11omir.: Lnatters.

OCEANICS A BRIEF RE'VIEW

Tlre occan becls cover aver 70Vo of the earthrs surface. It is clear that during

the coming ycafs there will be an ever increasing use tnade of tllis vast area'

Juclging lty the irresponsible manlrer in rrhich hutnan beings have used the

first 3070 of the earthrs surface the prospect is orre which we view with

considerable trepiclation.

The e>'ptoil;a.tion of the ocean bed is likely to take at least three Jormsl

1. llxplora:tion & extraction of oil and natula'l gas.

Collcction of m ineral bearing noCul.es .

Subrna.rine agriculture,

oil

It has lreerr estimated tlnt 1.5Va of the rvorlds oil is alreadv clrawn fron

coasta.l waters a.nc-l tiris figurc will be increrased to 33-ol by 1980 ' The

sigli{icance of this in the llnitod l(iugdom llas of course l:cen underlined by tlte

rvorlr ori NortlL Scal Otl(43). 'Ihe scale of tbis activity mav be iudged by the

lact tha.t the toial crpital expcnditure on process industrics is forecast to

arn ount to !8, C billion pouncls in the three yea'rs up to the end of L977. Af

thir sonle 4ulp is lil<cly to go o1r. North Sea Oil produciion deveiopment (P'er" +\

Fivc years ago, ef{orts to interest 1\{r . Rivett aud l\{r. Clifton-Mogg in the

possibility of utjing existing Lucas Aerospace vairre teclmology, and tlie

lna.nula.."during facilities of the ba116cre\'/s to provide a cotnplete valve

operating and cotrtr:olled system were igrlored. It is perh:rps uot surprising

therefore that Si l  Frcclr ick warner,  Chairman of theN.B.D.C. process

pla.irt rvorking comlnittee lnaintaills that proccss plant and cquipltellt

rnal lufacturcrs a.re missinB out to overseas r io lnl)anics on much of the

Norl,h sca oil v'ork' Ilc statccl inpr:csr:lting tlro r"i'E 'D'c ' rcport on thc
gth June 19?5 t I  wish we were gctt ing hal f  the r)usiness! (Ref.45)
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Althougli such vnlve work rvorrlcl reErcson[ only a minor part of the capitai

ir.rvc,stment in such insta.liations it wor-rlcl h:rve bcrcn of major significance to

Lucas Aerospa.ce. Ifowevcr thb real grou'th area wouid be in a whole range

of a.utomatic !lnd clectronicallv controllercl I'enlote eqttipllent. 'It is easy to

eirv isiilgc a time wlten ail facilities now used in processing ancl distributing

oil nr:elput in tllc sea bed in vitst plants manncd l:y men living in atmosplleric

eoni l i t i r : r rs,  or:  l r i lnr l leal  by rol lots and a'utolnat ic sysLel l l$ e]cctronical lv

cc-rnt L ollccl frolr) lhe shorc' (Rcf .40)

It is silpificant that Westinllhou-se and Lockheed are bolh actively engaged in

thcse fields, and Lockheed are concentratinll their eflorts on developing

sub sea worhing chambers which can be ap1:roached by diving bells (Ref' 47)

Tirese actiYities will require a. wide rang;e of submersible vehicles rvhich in

turn rviil need gellerating and a.ct[ating systems on board. L[cas Aerospace

shculd be euteriug inlo wo1'king agreenlents lvith thc manufacturers of these in

particular wilh Vickers Oceairics. In fact thei should consider entering into

an agr,,cment ivith vickcrs ivhich would establisl the san1e relationship which

t l.rey have iu tbe aerospace field with Ha'rvker Sidcleiey or B'A ' C '

MetaI Iearing Noc'lules

One of the ricl:i.lst sources of mineral resoulrces is the metal bearing nodules

to bc fourrl on ihe sezl bccl. The5' exist virtually evervvrhere and are usually

20 to 40mnr in s izc and average 1?%.manganese al i ld,  I7%t i ron. They also

conla.in consiclefallle quantil.ics of tra.ce elements of nicl;el, copper, cobalt

and zinc, togcther with lead and phosphatcs. By the year 2000 the land sources

of some of these tnetals will have been e>ihausted, whilst ti'e ma'rinc reserves

are cnortnolls. 'Ihc quantity of copper in nodule form for example is 150 times

grealer than the terrestial reserves (Ref. 48)

Aithough tbis fielrt oI a'ctivitv is onIJ' in its infalcS' three large companies iu thc

Uritcd Statcs incl.urling I]tlghes TooI has alre"ldy put 100 miliion dollars rnto

the project to o;{ploit the seas off caiiforrria. In Europe both Fra.nce and c€l'nltny

have cafried o''1t initial eYperimcnls of deei: sea rctrievcrs ' The initia'l

investment of l)rojccts of this kind is likeiy to be enoi'n-rous and as a consequence

intemationaI co-operation is likely to be thc pattcrn. In lact a spokesman fol"

the Gcrn'ran comilany said 'the technical development is so expensive that

expJoitation of these metal bearing nodt'.]cs is oui of tlie question lbr one firm

a.lone, or even a. llirtional gr:oup of compaDics. It carr onlv be done by

inler'nttiota I co-operation as through cross frontier consortiar'
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I{a.iine Agriculture

During the corning 10 yea.r's there is IikcISr to be a growing interest ih marine
agriculture. P1'oducts of the sub acclua la.rms are lihely to ra.ngc from directly
corrsuma.ble vegetables to tirose producing by prnducts which can bc processed
on land. This type of farming will require a. whole range of speciai purpose
small vehicles to take the t{armera' down to the v'rork a.rea.s. There are also
likely to be requirements for a range of submersible vehicles and telechiric
machines which could carly out both tlic sowing and reaping by retnote control.
It is our view that oceanics provides \rery important long term outlet for
Lucas Aerospa.ce as manufacturers of complete aircraft systems. We a.re in
a. unique position to provide total systems for thc rreiricles and cquipment which
will be rcquir:ed in this field. it would also be a iogical poirrt of entry for
Luca.s Aelospace into the witler a.nd developing field of conti'ol systems as a.
whole. 'Ihis is likely to bc oDe of the lcading glowth a.reas (luring the comlng
years and a vcry considerable u.se of Inini comprttc):s and micro-proccssers
ar'e likely to bt) involved. Tbe predictions are tlr?t.t tbis wiil have a profbund
effoct upon thc $,holc naturc of our technology ciuring the comiug yea.rs (Iief. ?)
This field rvoulcl also provide a logical franrewo,r:k in u'hich Lucfls Aerospace
could get involved in micro-process ing systems. It irt si$rilicant tbat some of
Luca.sts lead i.r1g gernpgtitors such as Plessey are already making considerable
advances in the micro-processer field.
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'Iire inc;'cascrl spccrl of bolh to:rtl an<l rail I'chicles and lfic lergcr payloeds lvhich

the1, rv i.11 canv, both of passct.t;3crs anrl goorls, will givr' lisr: to stringcnt

b::akir:g losi.tlations during the couring ycars. 'Ihis tcudcttcy will bc furtlter

incrci isor l  by. iJ l i i r ins membcr:ship of  the r) 'E'C'  The E'E'C'  is norv

intlodrLcing a rallf]e oI nerv blal,iing regula"tions ' ifhcsc specify, not ody'

stopping tlistanccs. but calls ior miuimuin stantla::ds of }:laking endurance

over a contimror.rs i'rc::iotl. Iir adrlition, thc regula.tions 1ay dorvn conditions

for rbr:airing J:llar-rcer betrveen axles in ordler to pr:evcnt a dangerous sequence

of wher:l lool<ing.

Many inr l ivr i .ducl  n.  E.c,  eou h' jcs have,,  in at l t l i t io: t ,  l l r t t i r  nwn nat jonal  brakiDg

requilcmerrts. hr France lor exam1r1e, since tl]e mid 5ors auxiliary braking

syste:urs have bectr compulso::.y ibr coaches operating in morurlainous terrain'

A fundamcntal rvcL'|].ncss o.f rormal mechanical bral<es is that rvhen srtbjcctcd

to long; braking ocr'ior'is tircy ovcl'heat and the blaliing lini|;;s, at elevatcd

ternperaturos, tcrrtl to ternpcr:;rr:ily lose their tgripping <lttaltities! ' 
'f'his

p"obl"^ can be glcatll' reduccrl, if not toh111' overcolno, l:y using a retarder'

A Rel:arcler is b:rsic;r.111' an electrn magnctic d5nllru:o n:rertcr rvhich is fitfud

usuall , to the proir siraft betlcen the engine and the bs-ck axlc. To redttce

spoed its coils ar:r: cxcitctl llv atl electrical supply tlitect lor the vchicle battery'

thereb5, inrlur,rir3 a ij::aliing force as the rlisc rotates in thc rnagnetic field'

At thc willcstlcn plant sorne 25 ycars design cxperience cxtlsts iu this field of

dynanometry. Altcrnpis by l}e clesign stilf.f some 10 ;'s21" ago to get the

Co*p"ny to do'clo' atrrl sii-rplify lhcsc eddycnrre't dyn:rntonl:te rs tb1 mass

prorJuction :rs :rotalrlr:r's lailctl' It is fc1t, llowcvcr' that the time is now

opparlulle to r:cco;.tsjdcr this rvhole proicct.

In Br:ltial public lltl;cntion has becn dramaticall5' tocnscd on the rvealanesses

of existil)g breliiuS systcms by tlre Yort<.shirc coaeh disaster rvhich claimed

32 lives iu l\4a3r 6f this veal'- The Suntlav Tiures of June 1st stated rlast

weckts cr'lsh migirt havc becn avoided if the coach had bcen equipp:d

vzith an r:>rtlei lrral'ittg tievice, such as all eleetl:o- magne tic retarder rvhich is

being {iitt:,] to an increasing tlumbel of cceehes iri this ccuntryrt In fact

ii.,vo'.rlrl iippear th:it only 1096 oI Br:itianst ?5 000 buses antl coaches ac1ua115'

havc 11rri-;rralcJrs lji ';..'d to tircm. There is, thelcforc, clcarly a vast marlict

av:rilul_,lc 1o l,rrcag if itlrlol";is err imaginativcr tpproach tc tbis pT:oblerr] . It .

is no{. i;ufitirr-"tori ii-ri;.t Lucas siro.tlcl s inr.plv prorlucc tll'nll riro:u: tcls, ratircr r'v]ut

is prop?;ic(l is thai tJrcy shoulrl analysc thc rvhole nr+trrc of btzrliilrg systculs
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through a rvidc range
lorries, uudcrgr"nund

of vehicles, inqlucling buses, coaches, a1'ticulated

and overhcacl trains as usod by llritish Rail'

It is proi:cscrl that a br'aking system anclvsis antl <lcvcloprnent tcam shoulcl be

sct up to tr.lic au ovcrvi"tu oi l,hit ploblcm' T'be tcnm shorrld make an

u,al:,sis oli tilc tctual reqlircmeDts for Urc tliffercrnl applications' and at the

samc shoultl ana!5rss any |atctrt pro'lrlcms wlrich might lrise \Yith tf:p:"t 
?f

the lrlencir l,alririal rctlltlcr rvhich is mal:l<cted itr llris countrv is lellna'

Simrr l tancorts lyaclcvelopmcnttcamslrorr lddevclop: inexist ingLtrcasAerospece
.lr,'no,oornotu 

", 
using a unit capable of l'rciug fitle d in the coirventioual position'

i. e . in thc plcp shaft behveen the enginc and the back axle' eaplb1e of

absorbing rioo blrake horse pcwer anci the rveight approx' 200 l(g's ' Once

thlsurr i t t ]asbee;rdesignedarrddevelopet l ,d iscussiotrsshotr ldtakeplacervi t l t
Girlingsto at'rallge tbr its mass protluction undel 1 licensing al:rangement

from Luc.r,s Aerospace. Although a vast prtential mc'rl<et exisls for dynamometers

of this kiLrd this uoit siroald be scen only as the first stcl: in evolving a total

br:aking system caPabilitY.

T,he second stag,.r r,;oukl be a combir.red electrno mq,:iletic bral<ing s]'stem coulrlcd

alrectly to a trarlitional mechanical bral;e based ol a Girling disc' Tho

contr:oi sJ,storn woulrl have to be designetl slrch that bv moving thc brake pedal

thu ,iYn^r:ronr"tcr lvonlcl intiallv opclatc ancl the fitrthcr depression oI the

pedi rvil1 graciLr.tilv inctcase ih" currclt ard hencc thc bral<ing load until

finally the'mcchrnical blalic oould be agrlietl if necessary' Urrc of the

dynt,.irorncter betiveen tlic) pr:op shaft and tbe back rxle clcerly lirnits its rangc

oi appiicati rn. 'l-o ,rverco;re ihis, discussion shoulc takc placc lvith manufacturcrs

of gear bo*es to a::range to have thcm fittcd on the oLrti:ut side of the gearbox

".r"h 
th"t the1, criuld be userl on the tractols of articulated veiricles '

A further tlevelopment lvoulrl be to design a-nd prodhce units which could be

fitted to each inrlividual ax1e. Work in this lieltl is already l:eing carrieC

out in France, but based oil traditional d5mamometcr units '

An claborate :ontrol s5'stemrvould be lleccssary to eusure that as each of tlle

individrral axlcs is braked it stil1 mcets Ure uerv E "E, c. Ie q1d1'euents

concerni t lgt l ]esoquencea'ndtheeffectsonindividtraJaxlcsandtheirproper
syncl-rrcrnisat io i t to lemo,/et l rer is l<ofrr t rstableslr ic ld irrgol ' ' jacklcr i ' f ing| ' -
d,is rvor:1..,,,,u11 dove tail in corwenientl.y wilh exjsting lvorl< being undertaken-

by Girli-ngs ort anti-skid sJ'stems' It is inpcrtant that this programme should

irot Jre car;:icc1 ont in the iisual niece meal short ter:m maruier' A long

tcrlt overall p'Ian shoukl bc ii,or-keci out nnrl cach stage oI the development ploglamr'c

should bc a tactioai stt:p tcrvards a long tcr'ur stratictly '
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Pnlt of tirat 1onJ4 torm strzrtcgy should bc the 1:rovision of rada:: applied

trr,rkiug sr''stcm,s. A11 tltc'' necessary componcnts shoulcr bc dcsigne d to

ploclucc a i'ltlxible rango of systcm oiiiioits ' Dynamomete rs le;rd themselves

i,i"rffy f" this :rs thc 1o:rd is appLieti eleclricaily' fhe 19?5 Society of

Art tornot i r ,c l i ] i l j i l . lecfscong"u,"helcl inDotroi t ' reportedthatt l rcNat ional
Ilil;hrv ay Sa.fcty Associatioii's Z1 statistics shorved lliirt 87r of thc vehicled on

thc lotd rvcrr: it.tvolvecl in rcar enri aceiilents ' Tiley leplescntcd 2570 ot

"""r*.rt" 
or B.rl million vciricles. The mctlium tcr lon'g tcrm aim Should

bc to provirtt: r arlar: api;lier1 braking systenls particularly fot use on motol rvaS's '

T'hc Finarroial Times otr 1\'{w ?th 1975 stated i'in the longel run clectrouic- -.

ste.tion hocrp,i'3. deviccs ivhich use a form of radar: to apply brakes automatically

to cals tr':vol1irri1 alolg motonvaYs rvhen tirey appro:icir too close a slowly

moving vchiclc ahi:a<l ltal' l.re adop';ed' ff Urev wc;:r' inb:odqccd compulsorily

fol tlaffic tht:v rvoukl ccr{'aitrly lead to a substantial reduction in thc num}:er

ol lit 
", 

lost tln'oui;h molor:rvay accidcnts in fog'1'

R.A. Chandic:: aird L.E. !\roocls of the II'S' Departuent o{ Co'nmerce Instifute

for Telccomtnnrri cation Sciences lravc said at the con.llctcnce quoted above -
,,$,hilc sjgni{ica t plolJlen:I3 exist in the dovelopmenr; of generaily acceplable

raday setrsols for auto mo'll i1e bralring, no insur"moun L:ible di{ficulties are

e t l i c l en t l t .Ap i i i o : i l i o r - r sno reco r r rp lex t ]Lannr r : res ta t i on l<eep ings } rou ld
also be consitlercc, irut thcse give riso to a sel:ics of tcchrological ploblems

*,l,i"fr, ,-fUlo.gh thcv could l:e ovcrcou.lc, may only ire solublc rviih very

cr,pcnsive equipllr(illt. iir'werrcr l:oth Chlrndler antl 
' 'Voocls had the follolvjng

to say !'both pctlcstriilqs tnd Ulc cvclists are d::tectable' radiation hazards

alcmlnimal,s ln: , l I l 'aci iu,scof l lersgivcal :r :oblemir-r falsealal : ros' inter-systcm
t l ir',dit.,g is a pl'ob)cm trrld tilat the ofiect oI rain scattei:ing' are setrious" '

Spolie s nren for the Natioiuri TIigIxr;iLy 'llra' {tic Safet\' ;\ssociation havc stated

that rr:sear:clt in r':iilltL br::.liin3': fielis \vilrrants contirtlra'tiotr' b*t the decision

to imp,l,eittcnt srtclt ccvict:s dlLuId bc m:'lde on15' aftcl cost ben;lit strtdies

nnd 2gscrpli,.lllc llit ldrvRrc ilcl'formatrce hec] l:cen verificd' It is clear tb at

norv j.s the stagc fol Luciis to Jlecolnc itlvolvecl in Urt'L;e developments '

It is proposorl th:rt a similar long term ovewierv sl.rould be talrcn of braking

requirements lirl' r'(r i]lll:', sioch raiiival's aud undergound' Alrcadv Br:itish

Rai lhasinlrodrrrr :d.ol l i r rcxpelr i l i lent l lbasis,velor ' : i lymo;r ikrr i t lgsystems'
wh ich ind i c l t c to ihcd r i vcT i f : l r e i s t r ' : r vo l1 j r3a . ta ' ve loc i \ - cons ide r :ed tobe
clangeLous ftrr a,r onconritrg' culrve' junctiou gl gth:tl im1:ediment' With

tftu Jt ncfn"itv sensin3; divicttts allearlv insi;al1ed' it would be a lo:licn1 step

to use 1-}is ittfotinatjou tc.r fcrtl into br:tldr,g systctrts such tlurt tho tlain rvas

automlrije rrilv slorvcd rjorvn 1o mcct thc tr:lvc,lliirg r:cquircmcnts ilholrdy- -
detelnrii,i:d Jor ol,lrcr sections of llle trrclt if U:e tlrivcr fails to r:ospond due

to illncss ot' ivl]atcvor. such ovc::all blaking s ystelns rvo'rld rocinire many

compntcLs altrl mic:ro plr()ccssol'€i ' 'Ihe 'rrse of the:" rvculd lit in rvitlt

su9;51t;tious maldc elscwllel:e in the Corpolate flan'
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l.hcr,,.: rvil1 be an incrcasing TequiTcment for ba.tterV porvctcd vehiclcs duling the

ncjit 20 ),oa1ts, I{or.revel the numbcrs invoJ.r'cd are not I ikely bc be substantial

un1:il ui{cma1.i-rc fl:'ms of l:a.ttely p3wer si;r.rr::Lge and l:al:tcry prodtction have

bec;t clevcloprccl, lnil uutil means of cbar:gin3 those, r.rthcl thatl using' conventionaliy

produced cleclriciiy have becir developed.

hr thc mcautilnc 1l:r:rn is Iikcl1'to be a groiving intcl'cst in hyblitl systcms which

utlkc tltc l:est ucc of l:attcrj' stor:irg*e and couple tllat w it'lr the optirrruru p':rformauce

of intcr"rull corrirr ll;iion cugiucs. It is thc:rcforc proposed that a hvbr:id systctt:t

bc eyolved utilil,in--. the I. C. cngrine rnmri g a.t a pcrma.nelt atrd oplirnttm pcu'crt'

sctting :r[r1 conn{ruted bo a generator. I'hc generator rvould clialge the battcries

whic.h inturn supp!-y the poiver to the elcctr:ic motor drivjng thc vehiclc'

Vi c$,ccl ir thc $'idcr comp:rny coittcxt it mav be der':iral)lc to usc the dicsel

et,g-.ilto $,ith its inhclcnt advantagcs of l)ct'{:cT fuol consumlltion cliaractcristics.

hritirl. c;rlculaliorrs slrggost a 507, lucl saving in such a h1'brid'

Thc Ground Suyl;cr:l Equipmcnt Gtoup of tlte Aerospece division ab:ead5r has

consirlerable cxilelience in the p;tckaging of couplctl pritne movers and generatot's.

In a<lrtition it has devcloped consiclerable cxpertise in ure silencing of units of

Uris kinrl rvithout 1;i.'oatlv impairing Urc elficicnoy of the engine. Tlris rvould

r:rcan, not only colrltl atmosphclic pcllufiiorr lte grr:at15r reduced, in that the toxic

ernissions g,orrltl I:c r:etluccd bJ' sorne 7O b SAVo by tle p:rnranent porvcr sctting '

but thc noisn poli'.ition coultl be grcatly rt:duct-'d as atl addr:d advantage '

Thc cxr'sting Lucas baltery porvelcd vehiclcs could l:e nscd as a test bed

for this generat.rr }:rac kag;c' It is thcrefor:e proposcrl that designers fi:orn

uie Grourid Supl-,ort Equipnrcnt Group liaise lvith l;hcir collezr3ttes in the

Lucrrs Elcctrical Co. and C.A.V, so tlat a spccifice.tiot, can be drat'n up

for the rh5'blid p:r.clvrge I .

A p::oto[,pe shou]cl tJrcn tre built. by the Ground Support [qnipment Group and

tests carried out iu the vchiclec alrcadv in cxistcnce.

4ir_'l'ranstl1't

In Westerru Euroir: {hc pressure of url:ranisation and thc d:nsify of popula-tion rvil1

mea:r that transport systems, <liiter Uran r"ail and roatl. {'i11 incrcasingly be sought'

Therc is a grorvinil end urdclstairdal:le pul:rlirr hostility to convcntionll air

f,ra i{ic sysktrns .tJ'iiJr trhc problcurs of air anrJ noiscr l:ol.lttl:ion in thc ilnmcdiate

vici[iiics of ailllr|irs. Tbesc collsidclatjonS and otlos of cconomY Arc lilielV

to g'ir.c lise to iL 11ro;,'ing iDtcrcst in ai|sl-rips. Ilxplosion hzrzards lssociatcd

Tiith It-ydrogcn aro iil<cr1y to coutinnc lrj lnalic tlrat an uttsttitll:lc lilfing soul'ccr

heliu.lrr is c>ltr:crnirly cxpt'nsive. l)ockil)ii-, 1cr:ltliirg antl urionrling prrlblems arc

cousic1clablc; 1b r"elclee a loatl of 250 tons t'ouicl rctiuire I rcleasc of nearly

9 million cubjc fect of hclium attd cost somcthing in the o::der of t100 000.

-24 -



Inadt l i t iont l iereisgl 'o\ \ ' ingcol lccrnastothcavai labi l i tyof l te l iuminthefuture'
Tne plcscnt i:ate of consuml:tion of the resources of c::rtrle hclium can only be

e:4rcctccl 1;o last iol a fcrv rnorc decarJes' Iir these circuustances a s]'stem

".,"t1 "u 
r.Ali-flo:r.f is highly tlt:silal-:1c. Ilo',vc\ref to all os' for fine control

ovel- i1.ri load/uuload lxrsition, con:iplex vertical zmd hol:iz'ontal vectoring

porver' utriLs ri'i1l b'-r trctltlired.

It is siri;ger;tcd that Lucas cortld make a naior cont:rfiutiotl in this ' It is

p"ol:or".t lhat tlirect cotrtact slioulti bc matle rvit'h Dr' l;dwin Molvforl'h of the

Univer'sily of Surrcy in ordel that Lucasts corrlr:ibuticln trr tlris developrnent

could bc exillored in dctail.

TheCom1: inchas t l : : ea r l ybeen incon tac ts ' i t hD l 'Morv fo r thon th i s i ssue '

Railrvav S.'rstems

The structnre of r.ails.'ay coaches is based on a design philosophy lvhich is

abou t l00yearso , r | o fda te .S . i l eng tha l rd r te igh to f ra i l r vavcoac l r s t l t t c l r t r es
depends c,';sentia1l1' on tirc cbaracteristics of ligicl n'bcel on tlre trarcl< ar-rd its

power transmissio:rs tlrrough that. Il. ll ' lctcher of thc Noi'th East London

boly4ech.ie nointcd ort for a mrmbel of years that i6ese proSlems could be

ove;comc.if pner.trnatic rvhecls wci o used' The entire suspcnsion sysLein of

the vehjcle coulcl tjtcu bc much liglrtcr as cculcl tiie over:all. 1r:ryload bearing

structurc ' Tl.ti s rvork is curloutl5' suppoi tc'tl by a scienee Rcselrch

Council grlant' If T,ut rrs l.\'(il 'rj to irccepl the prr:pos:rl for bt"r'king systcurs

made clservhcre in this colpcr':i{c Plan thel' coulc cxtend that idea by

pr:oviding a (:oml)l!)i() rvlrer '1 a;rrl axlc uuit rvhicll rvould embod'1 a lueumatic

ivheel, a rctll'r'Jer :rnri 6i;lrr b'ake. Aerospacc woulcl pr:.vide the automatic

lJraking systi'tn anri thc iilicro-pl'occssors to opolate the rtllit'

With the ove ;-crc-.vrlir;1 o1'l flr:rds such a liglrt rveight lrain colk] be used to

great advanl:age trr ;rttburhat', lines :rnd migllt cvclr b': used oit some of the

iinu, no." clor;cci l-'1' 11,r' rieeciring i)lan. It is thorc I'ore 1:roposed that contact

should bc 1rriicje rvith ti. Irletchcr. to er;trbljsli in rvh jch rvnv Urc br-ak'ing srvstems

could be in corpora'Jr-i{i ii r16 211 6v31xll dcsign ]:irilosoi;hy for these lighhveight

railwav vc,hi cler .

Appreijmatelv 10 3"cat',,r ago L'. ras Aerospace spcnr vast sun-is of moncy on

developiu,'j a raihvaS' .i iltuator. I3asically tht: itlea was that a vchicle could

be takcn <]irr:ctl]r {r'otr: ll Laihvl}':rtrd run on s'hct:ls sttita'ble {or conventiotlal

road surfaces. 'Ihcs;c rvheels to ltc actuatod inio prsition bit a system provided

by the thcl Rotax l)lvisjon. It is suggestr;d that the syslen.l should now lle

r-e-cxa.mined il light of citrrcnt trausi:ort reqr'tircments ' It should be

particular.ly r'o-exlmii.tsd in ligirt of tlie proposals above for a light weiglrt vellicle'



track
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,'n oureat ic tyred roadr/ra.il translrort prolosed
in the Lucas corlorate plan. 0rr the tcst
.rehicl"e flan.retl vhr--,els 3rovide gu.idance' but
the veiricle is ste.rreC by tread fo3cas.



3 rnonth periotl expanrl the team to catcr fortbo follcrrv ing work:

a, 1he tlosign of a G00 brake horse power unit woighirlg

alrproxim ately 200 kgs.

b, An integrated bral<.ing system ineorporating both mechanical

disc bral{es and tiyrtamometers.

c. Antl-sldd systems .

d. Aulomatic braking systems inco.rporatiug station keeping capabilities.

e. Complote braking syst€ms for railways '

4. TlansPort SJ'stems.

^. The tk:sign and development of a prototype hybrid porver package

incorpo::ating iuter:tlal coml)us tion cngini; gcirerator, bat[eries

eleclric ruotor.

b. Airship vectoring systems.

Arrange meetings rvith Dr. Edrirard Mowforth of the UiriversiW

of SurreY.

c. Comlriirctl rotd /rai| vchicle. Establish trensl:ort systems

desigl and dcvclopment team.

Ilstabl.ish working relationship lvith R' Tletcher- of the North East

l,oldotr 
'l)o1-,/tcchnic 

lvhosc work in this area is supported by the

Science Rcscarch Couneil.

Exanine feasibility of providir,g inlr:graied braking systelD lbr

this vchicle togethcr wlth micro-processol:s' suspension systelns

using Girling knov hcw and the hybrid Fower pacltage outlined above '

ContrLct ScotLish Development Bolrd, r.:d Derbyshire Couutv Council

througb Il. Fletchel with a vicrv to establishilg a tcst section

of exis tine; tracl(,

Jlc-c:<::..rninc the Rotrx laillvav vau actuator irr I ig,ht o I crtrrcuf

reqr:-irer ncu l,,9.
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o . Occanics

trstablish lvor:king relotlonsbip with Vickors Occzrnics '

Consirle r fe a sibility of i:rovidiul; complc{c svstcms for submersii:ics '

l'ixamine the fcasibility of dcsigning, devci<-rping and manufacturing'

either independently or ivitli Vieliers, terlechei ric devices

for mctal beariug nodule collection and marine agriculture'

6. Micl'o-Processors

Ivlarston Green lllectronic Group to eonsider: the provislon of

rnicro-processor:s for the systems outlined ahove '

Particular: attentjon to be paid bo the devclopment at Plessey's'

7, IVreclical

Establish a medical division atc & E Br:arll.eys, inttially increasitrg

the procluetion of kiclney machines there by approxlmately 4070'

In conjunction wit'h Mrlnisiry of Health build up a tdesign for the

disabled'uni t .

Investigate tlre feasibility of applying ael'osi)trce technology to provide

rsight' to thc blind.

8. Power Units

Examine the requirements of the computer industry for standby porve:: units

using automatic seilsing and starting systens' 16 Ss d'svsl6p ed

by Marston Greetr.

Carry out market survey of requi-r.-en.)ent'! of l\6idd1e East Oil producing

countTies and nervly emergent l:ations for porver packs built on a

. module basis to meet alter.atively ihe requirement for pumpi'g facilities'

hyclraulic pclver pack facilitrieq electricidy geirer:ation aird compressed air'

Industlial Ball Scrcrvs

See attactied apperldix and annlyse the

contr:ol .svsfcms, rrachinc tool control

and submersible vchicles.

_ ,)() _

application oI ballscrews to vah'e

sys+plns, telcchoiric mach jies

o



10. Telecheiric l\{aclriues

Augmcnt existing systcms and actuator lgtow horv with spccialists in

rcmote control field.

Examine ai:plication fo:: fire fighting telecheiric devices, mining machines

and undelwater devices.

11. I{mployce l)evelopment Programme

4 rralge UnionAWanage ment negotiations on e rlpLoyee retraining'

In the evcnt of inrmediate rerlundancios negotiatc full time educ ation

a.s a form of work sharlng backed by governncut grants '

Unioils to have dlscussions with the Departmetlt of Employment and

M2irpl'wer Services commission.

72. Integrated Product Teams

Unlon/iltanagement negotiations on the establishment of integrated

produet teamd inoorpolatingtlesigtl, dcvelopment productlon engineering

and manufacturing in oile gr:oup.

Negotiations on {he redesign of jobs.

Unior- ic meet Dr. Gilbert Jessop of the Wo::k Resear.:h Unlt of the

Dcpartment of Employment to discuss job satisfaction scherleb'

13, Other Products Under Consideration for E4larged Corporate Plan

a. Linear motors opetrating pumps and compressors'

b. Range of applieations for the 160 and 90 Gas T\rrbiner

c. Rocot helicopter using Lucas gas turbine for crop spraying'

d. High specd mol,ors'
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, l APPDNDIX 1

Principal $u bsidiarty Canrpanies

The following list excludes subsidiary companies which do not materially alfect the Accounts.

All companies are wholly owned subsidiaries except where otherwise stated.
Interests in companies marked 'are held by intermedioto subsidiaries.
'l-he 

trading of companies marked f is irtcorporated irl the accounts of Lucas Trading Ltd.

Uni ted l ( in tdom
(Registued i1 England)

Managenrent Companies :

Joseph Lucas Ltd.

.Lucas Trading Ltd.

Vehicle Equipment Companies :

The Lucas Electrical company Ltd.t Rist's Wires & Cables Ltd.'

Joseph Lucas (Sales & Service) Ltd.f Butlers Ltd.*

Lucas Service Overseas Ltd.t Globe & Simpson Ltd.l

Lucas Batteries Ltd.t Cox (Electrodiesel) Ltd.*

C.A.V. Ltd.*i. Crosland Filters Ltd.'

Gir l ing Ltd. ' f

Aircraft Equipment Conrpany :

Lucas Aerospace Lld. +

Industr ia l  Equiprnent Companies :

G. & E. Eradley Ltd. Keelavite Hydraulics Ltcl. (24'5% of

Brvce Bergcr Ltd.. Preference Share Capttal owned

Lesrie Harrricise Ltd. L,::ll::"Hilruipment L1d.f
Lucas Defence Systems Ltd.t N.S.F. t.td..
Lucas Marinc Ltd. N.S.F. Conlrols Ltd. '
Simms Motor & flectronics Corp. Ltd. A. Ft. parsons Lid I
clearex Plastics Ltd' t 

semicomDs Ltd +
Dawe lnstruments Ltd. *

1 8
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APPENDIX

Principal $ubsidiary Conrpanies

The following list excludes subsidiary companies which do not materially a{fect the Accounts.

All companies are wholly owned subsidiaries except where otherwise stated'

Interests in companies marked ' are held by intermediate subsidiaries.

The trading of companies marked f is incorporated in the accounts of Lucas Trading Ltd.

Uni ted l ( in f  dom
( Registcred i1 Englatld)

Managenrent Conrpanies :

Joseph Lucas Ltd.

Lucas Trading Ltd.

Vehicle Equipment Companies :

The Lucas Electrical Company Ltd. t
Joseph Lucas (Sales & Service) Ltd.t

Lucas Service Ovcrseas Ltd. t
Lucas Batteries Ltd.t

c.A.v. Lrd.*i'
Giding Ltd. " i

Aircraf t  Equipment Company :

I  r r a e c  A o r a c n e n o  l r d  '

Industr ia l  Equiprnent Companies:

G. & E. Bradley Ltd.

Bryce Berger Ltd. *

Leslie l-lartridge Ltd.

Lucas Defonce Systoms Ltd. t
Lucas Marine Ltd.

Simms Motor & lectronics Corp. Ltd.

Clcarex Plast ics L1d. '

Dawe Inslruments Ltd.'

Rist's Wires & Cables Ltd. i

Butlers Ltd.'

Globe & Simpson Ltd.'

Cox (Electrodiesel) Lld. *

Crosland Filters L1d. *

Keelavite llydraulics Ltd. (24 57o of
Preference Share CaPital owned
outside Group)

Lucas Industr ia l  Equipment Ltd. I

N.S.F. Ltd. '

N.S.F. Controls Ltd. r

A, R. Parsons Lid '

Senricomps Ltd.' :r

1B
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APPENDIX 2

Principal Subsidiary Companies - ssnyinus(l

Europe
France ltaly

Freins Girling S.A. * , Lucas Carcllo S.p.A.
Societe Francaise des Industries Lucas S.A. *

' Lucas France S.A.* spain

Lucas service Europe s.A.R.L.' 
Lucas (lberica) s'A'

Sasic S.A. (68%) - sweden
Societe Roto-Diesel S.A. Agebe Ab..
lvlessier Auto Industric S.A.R.L. (5170) *

Swii,zerlsod

cermany Lucas International Company S A.
Joseph Lucas (Germany) G.m.b.H.' Joseph Lucas (Switzerland) A.G.'
Girling Bremsen G.m.b.H. r Lucas International Trading S.A.

' Overscas
Augt.alia Argentina

Josech Lucas (Australia) Pty. Ltd. Martin Amaro y Cia.S.A.l-C. (80%)'
Lucas Service Argentina S.A.C.l.F.l. y E.

New zeatani 
(80%)

Joseph Lucas (New Zealand) Ltd.
Brazi l

canada Lucas do Brasii S.A. ind. E. Com.

Joseph Lucas canada Ltd. Souza Duarle S A *

Acumuladores Vuicania S.A. (55%)

u's'A' Mexico
Joseph Lucas North America Inc' 

Electro Diesel de Mexico s.A. (96%)'

India 
Inyec Diescl s.A. de c.V. (63%) '

Lucas-T.V.S. Ltd. (00%) panama
Lucas Indian Service Ltd. (60%). Lucas (America Latina) S,A.

Japan south Af rica
Nihon-C.A.V. Lrd. (98%)' Lucas Industrics Soulh Africa (pty.) Lrd.
N^ihon Lucas (Sales & Scrvice) Co. Ltd. Joscplr Lucas (pty.) Lld..
(99o/o\ 

Lucas scrvice (Pty.) L1cI.' ,{

Pal( istan Rhodesia

Lucas Scrv ice (Pakisran)  Ltd.  Joscph Lucas C.A.  (pr ivate)  Ltd.



Luci.rs l trcl trstr ics Limi tccl

Principal Associated CornPanies

The following list cxcludcs associated companies which.do not materiallV affecl the Accounts'

It shows rhe dates ro wnrcn i'h! ii.ou"ti incorporated in the consolidated Profit and I oss

Account wer€ PrePareo.
Interests in companies marked t are held by intermediate subsidiaries'

:,llr:i.*iil1 
Accountins

held

Uni ted l ( inodom
( Rcgistck)d in England)

Briiish Batteries Overseas Ltd. Ordinary 50 3l '3'75

Blitish Sealed Beams Ltd. OrdinarY 40 31'5'75

Centralab Ltd. Ordirrary 50' 31'7 '75

Europe
Fiance

Ducel l ier  et  Cie Partnership 40* 31'8 '74

Thomson-Lucas S.A. Ordinary 49' 30'6'75

GermanY

Pierburg Luftfahrtgerate Union G.m.b.H. Ordinary 34" g1'12'74

I talY

Fausto Carel lo & C. S.p A. Ordinary 40 ?\1?!4-
Lucas Filtri S.p.A. Ordinary 40 31'12'74

S pain

Condicsel S.A. Ordinary 47* 31'12'74

Or.erseas

Au  e t  r r  l i a

Automotive & Gilling (Pty.) Ltd' Ordinary 50 g1'12'74

Braz i l

Maquinas Varsa S.A. pf,:'l'Jlig 33 
31'12'74

I nd ra

Brakes India Ltd.

l ra n

LucasTundar rdinary 35 22'7'75

Sou th  A t r i ca

Automotive & Girling (S.4.) (Pty.) Ltd. Ordinary 50r 31'7 '75

U.S ,A .

Hyperloop l r tc.  Ordinary 40'  31'3 75

Ordinary 49 31.12.74

20
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LUCAS AEfi0SPA$I: t ' ID

!-cnca'[io l"ls of !:ac'tonics

L U C A S  A E R O S P A C
d
E LTD

l n cus t r i a l  G  roL rp  i f ,
ShiDIev Yorkshirc t  ,

)/t
I"J

Wood  Top  and  l l J rghe r  c l ough
Eurnley Lancashire

LI ,CAS A€NOSPACE LTD
Hyd  romechan i ca  I  G  r ' o r . r  p
P roduc t  Suppo r t  G roup
Hobson Wo'ks Fordhouses
Wolverhampton WVl C /El l  Stal lordshrre

LUCAS AEROSPACE L]'D --.-
i l yd ro lnecha r r i ca l  G roup
Produc t  S r r f r po r t  G roup ,
Sha f  tmoo r  La f i  e  B i rn r i nghan l
Warv,/ickshi.e f
LUCAS AEBOSPACE LTD
Produc t  Suppo r t  G ro t I p
Sp r i ng  Rd .  B i rn r i ngh . r r  811  3ER
Warwickshire

LUCAS AEROSPACE LTD _
(HEAf ,  OFFTC E)
Shitley Solihull Warwickslrire

LUCA: ;  AEROSPAdE LTD
Hydromechan i ca l  C -Jup
Prenrier Prccision Works Western Rd.
B rackne l l  Be rksh i re

L U C A S  A E R O S P A C E  I . T D
Hydron rechan i ca l  G roup
Hon i l ey  W- .w i cksh i re

LUCAS AEROSPACE LTD
Elec t r i ca l  G ioup
Product  Suppor t  Grou p
Phoenix Works Bradford BD3 8LA Yorkshire

LUCAS AEROSPACE LTD
Hydrornechan ica l  G roup
Victor V,'.rks Liverpool L14 3NW Lancashire

_LUCAS,4EROSPACE L ' t ' ,D
Elec t r i ca l  G roup
Dunnings Bridge Rd. Liverpool
Lancarhi ie

-m\-",.^r$;;
Elec t r i ca l  a  roup
Read Sr. C^ventry CVl 55F Warwickshire

\
LUCAS AEROSPACE LTD
Elec t r i ca l  Group,
l n c i us t r i a l  G roup  -  Ro tax
Produc t  Suppo r t  G  roup
l4aylands Ave Hcrnel Fiempstead
Hertfofdshi.e :\,.

LUCAS AEFOSPACE L iT '
E lec t r i ca l  G  roup
Indus t r i a l  a  r oup
Cybac lnduslr lal  Actuators
G .  &  E .  l : d d l e y  L t d
(  Ro tax  M ic rowave  Hea t i ng )  t
The Airpc;: Luron LU2 5NG Bedfo;;hire

LUCI  S  AEROSPACE LTD
c .  &  L  B rad ley  L td  l f
(B  rad  l cy  E lec t ron i cs )5
Electral House Neasden London NW10

LUCAS AEROSPACE LTD
Indust r ia l  Gro l rp -Vac t r i c  Cont ro l  Equ ipn lcn t
aarth Rd. lMordcn Surrcy

LUCAS NEROSP' ,CE LTD
Fabr ica t ions  Group

Prec i s i on  P roduc t s

H eacj qu arters
B?P BSIV

LUCN S  AEROSPACE I .TD
G.  t l  E .  B rad l cy  L td
(  Rc tax  Tcs t  Eq r i t ) f , r u j t  &
no tax  t : l ec t ron  t Jc i ,  .  U / ! l d i ng )
Ch i sc  [ l d .  L .o r rdon  N .W.  10



APPENDIX  4

u Ntr ir ,  i  NGrrofJl F8 AN

COfuIPANIES

LICENSEES' OR WOFKSHABIT\ i6

Lucas AerosPace in
Lucas- Rotax (Atrstralia) PtY.

Joseph Lucas North Amcrica

Lucas- Rotax Ltd., CanacJa

/ \ustral ia and
Ltd

lnc .

tL rcnS r iLhos lAcE LTD.

[-J orth Frnrerica

!-icenser;s in

i  l . t  cTn icA ' -  c  I io lJP

A.  I IEB i ]LJNG AUTO.  UND

L!'fTFAHnl Gf,RATtA,.U KG

G,  & I .  BNADLEY LTD
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ENGINE NOZZLE SYSTEMS l ! l i  
j

IHRUST REVERSER SYSTEMS

AIRCRAFT FU€L
SYSTEMS

FUEL EOOST & TNANSFER PUMPS . 1 . . i

FUEL PROPORTIONING
T I i '

AIRCRAFT AND
FLYING CONTROT
SYSTEMS

POWEREO FLYING CONTROLS , r - i t  -  I E ]

VA RIAELE FEEL SYSTEMS a a l a  a rE a a

ACTUATION SYSTEMS a t a r a a o ! a a o o a
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' . i  i

ELECTRIC AND
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EQUIPMENT
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AClDC GENERATING SYSTEMS a a o ; r i ' . j . 1 . r i r . | , j . .

SWITCHGEAR a a . -Il-'lJil a t - ) t D o  a  a , a

HYDRAULIC
EQUIPMEI{T

CONSTANT SPEED UNITS I l . l
PUMPS & MOTORS a  a 1  r t . - l  

-  
l - a  . ,  a

Pt'l EUMATIC
EQUIPMENT

HOTSTS ' : -  I  - t- I i f 'J t ' i
AIF  MOTORS
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APPENDIX, 5

JOSEFH LUCAS (INr]USTtrIES)Mernben of LTO.

FOREIGN AIRCRAFT
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Froduct Range

ENGIN E SYSTEMS

Fuel Co!rtrol Systr)ms
Fuel Purrrps
Crn']bustion Equipment
Tlrrust Revqrscr Actuating Systenls
Nozzlc Actuating Systems
f:nginc St.ricrs
€n0ine lnt,, 'ke Control Systcms
Starler/AL,).i l iary Power U nits
Efigine Intirkc Anti-icrng Systems
lgn i t ion .Sys tems and Components
Spfayers
f larness Wiring
Srarting Jcts
Bellows

G EN ERATIi ' l  G SYSTEI'./ lS :ND
A.SSOCIATED CONTROL . :EAR

AC & DC Generators
Constant Spe€d Drives
Starter Generatots
Contro! Equipment
Regulators
switchgeor and circii i t IJroakcrs
Transformer Rectil ier Units
Rotary Invertcrs
Static Invcrtsrs
Variable Speed Drives
Linear Actt,: iors
Rotary Actrators
AC 8r DC Motors
Stepper [4otcrs
Geared Motor  Un i ts
Heating Systems and EquiPment
lce Detectors
Lighting
Blowe rs

FI  IGHT CONTROL SYSTEMS

Pow'ered Fl, ing Coittrols
F!ap Opgrrti ' ,9 SYstenrs
Slat OPoiating SYstenrs
Wing Sweop o perating Systcms
Variablc Fecl Systcms
Auto- pilot Actuators
Tail Plane Actuators
Actuators

HYDRA.U L IC POWER SYSTEMS

Hydrau l i c  Pur r rps
Mg: . r r  Pump Powef  Packs
Po\rycr Trafi ifci [Jnits
Hydrirl ic fvioi0ri
l{ydrartl ic l{oi..;1s
Crut.jk nclearc Couplirgs
C, , rs tan t  Sp{ :cd  Dr ives

A I R C R A F T  E N G I T { E  F U E L
SYST'EMS

Fue l  Boos t  and I  rans fc r  Pumps
Fuel Flow Proportioners
Fuc l  F low Mctc f  ing
Ouicl< Felease Couplings

P N E U M A T I C  E O U I P M E N T

Engine Startcrs
Nozzle Drive l inits

Thrust Reversel Drive U nits
Valves
Air Hoists

MECHANICT\L  EOUIPMENT

Gearboxcs
Ballscrews
Flexible Drives
Transmission:

ELECTRONIC EOUIPT ' IENT

Microwave Hcating Sysiems
Microwave sub-syslcms for Radar

and Comnrun ica t ions
Oigital Voltnretcrs
Counters and Timers
Pu lse  Gengra tors
Oscil loscopes
Calibrators

M E D I C A L  E O U I P M E N T

Haemodiolysis Syslenls
Card iac  Pacemakers
Arierial BIooJ Pressure Monitor
M usc lo  S l imu la t ion  Equ ipment
Aversion Therapy Equipment

IhISTRUI\4 ET'ITATION

Voltage lndicators
Speed Probes
Signal Convertors
Servo Mstors
Transduce ls
S ier rdg lo  Ins t ru t | rcn l  Pone l  L ig l r t ing
Tacho-gencrators
Ear th  Fau l t :e tcc to rs

.Encoders

AIRFRAI \4  E  AND EN GIN E
FAB I]ICATIOIJ

Wing De-icirrg
Lo11ic Sequencinlt i ihd Protc'l lon

I hqirl l  ( l lr i lrol Units
Sicrrai;,:rtu Wintl i ' . 'rs
Combustiorr IqLripm0nt

PPEN DIX

TEST AND SFRVICE

lc ing  Wind Tunne l
Systerns and Equipment Test Gear
Air Data Test Equipmcnt
Port.rhle Generator Sets
DynarIrometers
Ground Power  Supp l ies
Communications Tcst Equipment
Test Figs
Test Consoles
BCS Approved Elcctronic Standards

Labor.rtory
Badio Interfercnce LaboratorY
Environn.ental Test
Electron F,eant Welding

M A C H T N E  T O O L  E O U I P M  E N T

Elcctric Servo Drivc Systems
Di0ital Readout Systerns
Stepper Drive Systems

A



Test Facilities APPENDIX  7

30

PRODUCT LABOFIATONIES

Complete Systems
F,lydraulics
Electr ical Machines
Control Gear
Actu:tors
lgnit ;cn
Electronics
Medical Equipment

ENVI}1 ON M ENTI\I. LABORATO RIES

High Ah,irude

.Sea Level
Climatic
Vibration
Acclleration
Explosion Proofing
Sand and Dust
Salt Spray
Fire Resistance
Fungus Growth and Tropical
Enduiance
De-icing
Rain Erosion

INVESTIGT\TiONS LABORATE!IIES

Mctal lurgical
Radio Interfeience
Chemical
MerrologV
Radiographic
S1'qss Analysis
N^:r-metal l ic
Flow Visual isat ion
Acoustics
1'ligh Speed

Test

Phritography



APPENDIX

CONSTITUTION OF THE LUCAS AEROSPACE AND DDFENCE SYSTEMS

COMBINE SHOP STEWARDS COI\IMITTEE

T ITLE

The Combine Committee shall be

DEFENCE SYSTEMS COMBINE
known as THE LUCAS AEEOSPACE

SITOP STEWAR.DS COMMITTEE.

AND
I .

2

o -

3.

4 .

6 .

The Committee shall

Stewards Committee

Recognising the Community of Interest

support their efforts to improve wages

COMPOSIT ION

be comprised of representatives elected by the Shop

at each Plant within the Lucas Aerospace Division'

OBJECTIVES

The objectives of the Combine Committee shaII be in the first instance' to

,oppo"i, co-ordinate and initiate s|rch steps as may be necessary to improve

the job security, wages and conditions of aIl L'ucas Aerospace employees'

3\rther, it shall support the efforts of those elsewhere in the Lucas Organisation

and in iis subsidi&ries and associa.te compa.nies abroad to establish parallel

Combine Committees and to improve their iob security, $'1ges a'nd conditions '

It shall work for vigourous democratic Trade Uoionism, free from State or Employer

interference, and 10070 Trade Union Organisation at each Plant'

of all working people ever}'lvhere, it shall

and conditions .

lrr onder thEt the oblecti\res set out ahove (3 to 6 iacl.) can be energetieally

campaigned for, the combine committce shall meet at least three tlrnes annuall5r

to determin€ overall strategic policies. At these meetings thc representa'tives

shall reflect the views of their respective Shop Stewards Coi'lmittee' The minutes

of these meetings to be circulated at the earliest opportuDity'

RECOMMENDAl ] IONS

The individual i;ite representatives shall then rocommend the Combine policies

to ea.ch Shop Slewards Committee and shall campaign for thcir acceptance' The

outcome of the Shop Stewa.rds Committcers deliberations shall be conveyed' in

writing, to the Combine Committee Secreta ry within 14 days '

8 .



9 .

COMBINE EXECUTIVE

In order that the policies of the Combine Committee can be properly progressed

betrveen meetings a cour-bine Executive shall be elected a.t the first meeting eaen

yea.r (the A.G.M.). it shall carly out the policies of the Cotnbine .Committee and

report to and receive instructions from each Combine meeting'

The combine Executive shaII include the combine committee chairman, vice

Chairman, Secreta.ry, Liaison Officer, Treasurer and such other persons as

the Combine Committee may deem suitable to serve on it to a maximum of eight

Executive members in total.

An emergency meeting of the combine committee may bc called by the combine

Executive or upon the request of a simple majority of the voting members ( see

19 below) or upon the request of any Site in dispute.

F INANCES

The Conbine Conmittee shall be financed by an affiliation fee of 10np per

member per annum. This may be direitly from Shop Stewards funds o:: by way

of a specia.l levy.

The Treasurer sha.ll be responsible for the furds and shaII Ieport on Income nnd

Expenditure to each Combine meeting.

cheques shall be signed by the Trea.surer and either of two Trustees appointed

by the Corrbine Committee.

Cheques for i:avments for approved p[rposes up to tl0 may be authoriseci by the

Trea.surer, Those over tl0 must be authorised by at lea.st 2/3rd of. the combine

Execut ivc .

Executive members may claim expenses from the Combine Funds for artendance

at combine m eetings or $,hen acting on beha if of the cor[bine comnittee . Details

of the pavmcnt of such expenses must be inclucted b-v the Trea.surer in his report on

Income and Expencliture to each combine meetnlg. An audited statement of accounts

to be avai lable at  the A. G.M.

CO1 \ {  B INE  NNWS

Ir is recognisecl that the success of the combine committee will depend upon the

mass involvement of a. well informed nembership at each site. To this end the 
.

Exeautive sha.ll ptrblish, on behalf of the co[rhLue committee, a newspaper lvhlcll

shall be called "CoMBINE NEwsrr. This paper shall be published on a regula r

basis and sha.ll campaign {or combine policies, No views other than these policics

sha.ll appear eicept as signed a.rticles or lette;-i from indivicluals or Shop Ste$'a rds

Com mittees .

1 1  .

10 .

1 '

16 .

1 a

15 .

17.



18 . No Press or Publiclt.v Statements shall be made on behalf of the Combine

Cornmittee except by the Secretary or those rvhom the Seeretary q'uthorises

to clo so on his behalf. All Press and Publicity Statements sha'll be in accord

wlth the policies of the Combine Corn mittee .

L-q-T!!-S

Each Shop Stewards Committee may send as many representatives as they wish

to each Combine meeting provicled always that they meet their expenses ' Voting

shall however be limited to 1 vote per Site taken on a geographical group basis

namcly, tsath, Birmingham, Bracloell, Bradford, Burrrley, Coventry'

Hemei itempstead, Liverpool, Luton, Neasden, Netherton, Willesden,

Wolverha.mpton.

PRESS STATEMDNTS

COMBINE OFFIC IALS

ALTERATIONS TO THE CONSTITUT ION

. I \ {AJORITY DECIS IONS

19.

20 . The officials of the combine shall be the chairmen, vice-chairman, secretary

Treasurer, Lia.ison Officer and 2 Trustees. They shall be elected at the first

meeting each year (the A, G. M. ) for a duration of 1 calendar yea'r with the

exception of the Chairman OR Secretary, rvho, for the purpose of contiDuity'

sha.li serve for a. dura.tion o- y"""". Each offtcial shall be eligible to stand

for re-elec'iion.

2L , It ts recogllsed that a.s the work of the combine committee grows and develops

Its Constitutional requlrements may change in the light of actual experience ' To

facilitate such changes the combine committee, at its A . G. M ' , may alter the

whole of tl1e constitution or the parts thereof provided that 2/3rds of the voting

rnembers (see 19 above) ,pp"ou" such alterations. Prior uotice of proposed

a.lterations must be circulated by the Secretary to each Site two weeks in advance

o f  t he  A .G .M.

QU OAU M

AII those entitled to attend Combine and Executive meetings shall be given

proper notice of srrch meetings. Seven of the thirteen voting members of th'-
-combine 

committee as defined in 19 above shall constitute a quorum of that

.'ommittee .

F i veo f thec igh tRxecu t i vememberssha l l cons t i t u teaquor :umof theExecu t i ve
Committee.

22.

Majoritv decisions shaII be binding an<l mcmbership of the Combine' Committee

shall be condruioDa.l upon the acceptance of s.uch majority decisions subjcct to

the Drovisions of 8 above.

23.
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SOCIAL RE9PONSIBILI-I-Y AUDIT:
A CHECKLIST

External enviionment:

Soc ia l  respons ib i l i t i es  and new l

opportun;ties
Communi ty  re la t ions
Consumer  re la t ions
Po l lu t ion
Packag ing
Investment relations

Shareholder relations

Int€rnal envitonnrent:

Physical environment
Work ing  cond i t ions
Minority groups

Organisation structure and
fnanagerrent st), le
Communications
Industrial relations
Educat ion  and t ra in ing

APPENDIX

'the ENcINEERi

8 Febma.ry 1973

I\TSIONI

Februaly 1975

I

Sociat auditing at Singer (France)

Score {rcm 0 to.20

1972 197 4

Economic role
Pro{it (1 )
Produc t  u t i l i t y
Produc t  qua l i t y

Employee satisfaction
Work  cond i t ions
Comrnun ica t ion  and in fo rm a t ion
Job security
Sa lar ies
Corporate morale
Tra in ing

Social role
Communi ty  serv ice  (2 )
Env i ronmenta l  improvement
Customer satisfaction

Feceptiveness to change
New products
Receptiveness lo new ideas/

innovat ion  {3 }  
'

12.20
-i-

1  1 . 5 0
12.80
1 0 . 1 0
.11.20
rrjo

12.70
1',!.40
1 1.60

1 1 . 0 0

1 3 . 1 4
t?_1,

14.44
1 3 . 1 6
12.22
12.46
13.27
14.65

1 4 . 1 6
13.72
1 3 . 0 7

1 3 . 1  3

12.79

1 3 . 1 0
1 3 . 9 5
15.79

14.66
13.89
12.80
12.64
15.02
1tt.45

14.85
t 5 .  t o

13.70

13.57

Average score 1 1 . 7 0 13.30

Notes 1-3; Iollowing questions lvere posed: (1) ls profit high enough to ensllre
future growth? (2)Are tlre company's products usefulto society; (,J they promote
its wellbeing? (3) Does the coinpany implement new ideas?



CorDora.te ?14n. - Questlonnalre

Sactory (a) 1. Size - - - Sq. ft. of Floor Space

11. Other Epace e.g. Cax Parks, Perimetersr Land etc'

I1I. Total opace.

(U) t .  Age and condit ion of  bui ld ings

11. Sui.tability of buitdines for modern neans of

product ion.

(") f. looation and access b.g. Near notorway t nain road

or railwaY link.

I1. Other services e.g. Telex, computer, Gas etc'

(a) Cr1!!ent value of site and buildings

(.) Provide site Plans.

Workforce(a) Total No. trlnPloYed

(l)  r .  Total  No. HourlY Paid

11 .  No .  Sk i l l ed

111. No. semi -  Ski l led

IV. No. Unski  l l  ed

(")  r .  Total  No. staf f

11. No. of Design, Developatent etc.
. l l l .No .o fo the r t echn i ca }s ta f f e .g .P roduc t i onBrg inee r i ng '

Contractsr Technical  Salcs etc.

LV. No. Adninistrative Staff

V. No. EuPervisorY Staff

(d) 1. General' availability of labour

11. Availability of skilled labour

111. Availability of design and other technical staff {

( " )  Specia l  sk i l ls

(f) I€ie spread in each grouP

APPENDIX IO

l



., 1

.  . 2 -

(e) i '  Tota1 }aYrol l

11. Staf f

111. Works

(h) Training and aPPrentices

Eqqipment (u) l. Tota1 No. of I'lachine Tools

11. Breakdor,'n into groups e.g. Lathest ltillst

N. C. l lachines e tc.

(b) 0ther product ion faci l i tes e.g.  Heat Treatmentt

Plat ingr Velding etc.

.  
(")  Detai ls of  equlpnent e.g.  lge, Value, Concl i t ion etc '

Products (") 1. List preEent product range

. 11. List subcontl:act work Out and No. of hours

l]1. r,ist subcontract vork In and llo. of hours

tV. llour.Iy rate for manufacture

(b) List  products nade in past

(")  f .  L lst  nev products undet t ,evelopnent

11. Any other new products outside aircraft work which

youx plant could designr develop and manufacture

111. Any socially gseful products which your plant could

- and manufactureu s r a a i r t  u s Y t r \ / f

IV. Any subcontract work on which the skill of your

neml.ers could be used

v. Any joint projects with other cornpanies or governnent

botlies.

Runnins the Plant

(*) f. How coufd ttle plant be run by the workforce itself' l

11.  Cor . r ld  ex is t ing r l iner  nanagers s t i l l  be used?

111. iiave you got a .ioin-! staff and vorks Shop Stewar:ds

Comni t iee i? . i

lv. Ilave you set up tt lccal 0olporate PJ.anning 0orrunittee.?
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