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Meeting the Needs of the Customer: Production and Factoring in the British Machine Tool Industry in the 1950s and 1960s

Roger Lloyd-Jones & MJ Lewis (Sheffield Hallam University)

The paper focuses on the theme of production and services within firms, with particular emphasis on the co-existence and co-evolution of both types of activities. The industry selected is machine tools which from its early development was characterised by firms who combined making with a range of factoring activities. The generic term for merchant and service activity in the industry was factoring, and this encompassed activities such as marketing, sales, technical servicing of machine tools, and the provision of agency services both for domestic and foreign producers in the UK, and those in Empire/Commonwealth, North American, and Western European markets. The Machine Tool Review, the trade paper of Britain’s largest machine tool maker, Alfred Herbert of Coventry, described the industry ‘as a supplier of services rather than (of) products’ and reported that marketing in the industry was ‘done on a peculiar personal basis between buyer and seller’.
 To reflect on these characteristics, an analysis will be provided of the capabilities of the machine tool industry’s production and factoring, and this will be reinforced by a case study of Alfred Herbert, a company which claimed in the 1950s to be the largest machine tool organisation in the world.
 Mirroring the industry in general the firm combined the manufacture of a wide range of general-purpose machine tools with substantial factoring activities, which included acting as the principal UK agent of leading American and German machine tool firms. Consequently, Herbert’s both internalised and externalised its services but this began to create tensions in the post second world war period as the firm, and the industry in general, faced increased foreign competition, accelerating technological change, and the need to more fully exploit its organisational capabilities. By the late 1950s and early 1960s Alfred Herbert and the industry as a whole was attracting criticism from a number of quarters. For example, the Mitchell Report of 1960 held the industry to account for its poor track record in developing more advanced technical machine tools. In addition, questions were raised concerning the factoring side of the industry’s business which allegedly fostered the import of foreign high-tech machines and held back the development of more sophisticated machine tools by domestic makers.
 To examine how this situation evolved the first section of the paper will explore the development of the industry, and its leading company, Herbert’s, in the period before 1950. 
The pre-1950 Evolution

According to Sir Alfred Herbert, the key to success in the factoring business was that the firm had to have a ‘good’ reputation.
 The firm had been established in Coventry in 1888, by Alfred Herbert and William Hubbard, the finance being secured through their family connections, and the firm being positioned to take advantage of the opportunities opened up by the booming bicycle industry. At this stage, the firm produced polishing lathes, drilling machines, rim-bending machines and spoke-screwing machines for the bicycle trade. By the early 1890s Alfred had bought out Hubbard and the Herbert family acquired a controlling interest in the firm. In 1894 Herbert’s became a joint-stock company with the chairman, Alfred, holding the largest number of shares. The firm’s reputation grew rapidly in the 1890s, based on the development of quality turret and capstan lathes, these machines setting the foundation for the company’s ‘wide range of lathes and chucking automatics for which AH gained world-wide renown’.
 The enhancement of the company’s reputation was based not solely on its technical capabilities, but also how it evolved as a leading machine tool organisation which incorporated factoring into its business development. Of particular importance in the development of the factoring side of the business was agency networks created through importing and selling American machines. American makers gained a competitive advantage in machine tool technology, and were at the forefront in applying new high-speed and cutting steels that had been developed both in British centres such as Sheffield, and also in the USA at the end of the nineteenth century. The bicycle boom of the mid 1890s provided American makers with a profitable opportunity in the British market as domestic machine tool makers were unable to meet demand, a pattern to be repeated in the twentieth century. Imports of American machines increased rapidly, and Herbert’s helped facilitate this process by acting as agents for some of the leading American makers. Between 1887 and 1914 Herbert factored sales accounted, on average, for 34 percent of the company’s total sales. At one level this was beneficial to both machine tool makers and users in the UK, as important differences existed between the British and American markets and allowed firms to complement each other in the range of tools offered to customers. For example, American makers tended to focus on the production of special-purpose machine tools, where a particular firm would produce a large number of a restricted range of tools intended usually for mass-production; whereas British makers tended to concentrate on general purpose machines where firms made an extensive range of different types of tools. This differentiation of product, as we shall see, continued well into the twentieth century.


Herbert’s relied heavily on the design capabilities of its top management and as the inter-war depression hit Sir Alfred urged the ‘acceleration of new designs’, but in addition departmental directors pushed for improved services to be delivered to potential customers, enabling the provision of tool layouts and production times for various components. In order to focus on customer need during difficult economic conditions the firm also introduced a part-exchange scheme and invited users to inspect Herbert machines ‘on test’.
 These activities to promote sales and their general factoring activities served the interest of the business in three basic ways. Firstly, when demand rose sharply factoring could facilitate a more reliable supply of machine tools to customers. For example, a circular to sales personnel advised that ‘when deliveries of our own machines are bad they should offer factored sales as an alternative wherever possible’.
 The firm also urged the supply of factored machines to complement their own makes where the latter were considered too ‘elaborate’ to meet the specific production needs of users.
 Secondly, factoring not only extended the range of machines available to customers, but also reduced the need for heavy capital outlays in enlarging their own manufacturing capacity. This was important for a personal capitalist firm, the typical form of ownership and control in the industry, and Herbert’s relied heavily on ploughed-back profits to finance capacity expansion.
 Thirdly, by combining production and factoring services the firm claimed that it was able to provide a comprehensive service to potential customers. Thus Pickin, a Herbert director, praised the collaboration of the production and factored departments at the company pointing out that ‘when we know that a machinist is in the market for machine tools both the Herbert and factored sales departments should be advised so that they collaborate and offer the most complete and efficient plant’.
 The drive to achieve a ‘complete’ service to customers at an early stage in the company’s history may be identified as a key capability of the firm and one that enhanced its reputation as a leading player in the industry.


Herbert’s were not unique in combining production with factoring, and similar strategies were followed by other machine tool firms. One such firm was BSA who established a machine tool subsidiary, BSA Tools, in 1919. This company became the production engineering arm of BSA’s machine tool interests, and to integrate a sales function into their operations they also acquired in 1919 Burton, Griffiths & Co., a highly reputable firm of London machine tool merchants. In the 1920s BSA Tools developed a successful series of general purpose lathes, and also manufactured special purpose machines exploiting technical capabilities learned from the war. In order to expand the range of specials available to its customers, BSA exploited the network of agencies with American firms that had been developed by Burton, Griffiths, and expanded during the war. An internal report on the company’s machine tool operations in 1918 outlined the rational behind this strategy. To expand the range of special machines on the market Burton, Griffiths was ‘to ensure by every possible means the maintenance and close cooperation between their American principals and themselves. The judicious carrying of stocks to meet the needs of the home market and the maintenance of good service between themselves as agents and their customers in order to secure the maximum possible turnover’ Burton, Griffiths also developed agency links with German makers based on their reputation as factors. The records of the Churchill Machine Tool company in the 1930s also demonstrates a similar strategy, the company selling, under agency agreements, machine tools manufactured by the Cincinnati Machine Tool Co., and through patent agreements they manufactured Cincinnati machines in Manchester and Halifax through their production company Churchill-Redman.

Table 1: Alfred Herbert: Sales of Own and Factored Machine Tools (£ 000)

	
	Own Manufacture
	Factored
	Total
	% of Factored to Total

	1919
	712
	912
	1624
	56.2

	1920
	834
	1103
	1937
	56.9

	1921
	251
	456
	707
	64.5

	1922
	272
	298
	570
	52.3

	1923
	285
	291
	576
	50.5

	1924
	444
	334
	778
	42.9

	1925
	525
	397
	922
	43.1

	1926
	553
	409
	962
	42.5

	1927
	671
	333
	1004
	33.2

	1928
	
	
	
	

	1929 (a)
	1274
	539
	1813
	29.7

	1930 (b)
	1410
	725
	2135
	34.0

	1931
	629
	328
	957
	34.3

	1932
	661
	287
	948
	30.3

	1933
	603
	230
	833
	27.6

	1934
	920
	393
	1313
	29.9

	1935
	1151
	564
	1715
	32.9

	1936
	1513
	726
	2239
	32.4

	1937
	2022
	1461
	3483
	41.9


Source: CRO, Records of Alfred Herbert Ltd., 926/1/5, Herbert’s Financial Accounts.

Notes: a. and b. for 19 months


The rational for combining production with factoring was that firms in the industry were pursuing a strategy premised on international competitive advantage. British makers were justified in producing standardised general purpose machines, because this reflected the market demand in Britain for these machines, but at the same time they bridged the customer gap by importing high performance specialist machines. In this way they efficiently served the needs of British user industries. As will be shown subsequently, over the long-term such a strategy was not without its dangers. But in the 1930s company’s such as Herbert’s took the view that it did not pay British machine tool firms to produce, in high volume, specialist machines, which could be more efficiently supplied by domestic firms using their factoring services to exploit established foreign business networks. It was undoubtedly the case that Herbert’s factoring activities played an important part in its overall business development. Factoring sales as a proportion of total sales averaged 40.8 per cent between 1919 and 1937 (Table 1), and Sir Alfred informed shareholders in 1935 that the firm’s prospects were closely related to the performance of the ‘factored business’, and the maintenance of its extensive network of foreign agencies.
 By the 1950s the combination of its own manufacture with its extensive factoring activities allowed Herbert’s to claim it was the largest machine tool organisation in the world. Factoring, however, which was a key characteristic of Britain’s machine tool industry, was to be central to debates surrounding the technical capability of the industry to compete with foreign rivals in the 1950s. 
Making and Factoring in the Machine Tool Industry During the 1950s
During the 1950s, compared to the inter-war years, a sharper distinction between the costs and benefits of factoring activities emerged in the industry. In large part this was related to the post-war emphasis on productivity and the need for British industry to match the growth of its principal industrial rivals.
 Although small in comparison with other sectors of engineering, machine tools were targeted in the high profile Melman (1959) and Mitchell (1960) Reports.
 These reports focused on the productivity and technical capabilities of the industry, and its importance to raising the productivity of British manufacturing industry, and this brought it under the public microscope. The Department of Scientific and Industrial Research (DSIR) defined the industry as a ‘key strategic’ sector for ‘the modernisation and expansion of British industry’.
 Did the machine tool industry have the capability to supply British customers with the range, quality and type of machine tool they needed at competitive prices? The industry and its leading firms came under growing criticism on a number of fronts but it was not slow to defend itself.

According to the Machine Tool Review, a Herbert publication, with a circulation of about 11,000 in the 1960s, the industry could be categorised into two groups, referred to earlier, those making ‘general purpose machine, which are the backbone of engineering’, and could be adapted to a wide variety of uses, and those making special machine tools, ‘either to perform one type of operation or to produce one particular component’. Given the historical evolution of British engineering, with its focus on producing a variety of non-standard products, ‘the greater volume of demand’ was for general purpose machines, and this was reflected in the low number of makers concentrating on specialist types. The function of the British maker was to ‘adapt’ general purpose machines to the requirements of domestic customers, allowing user industries access to special purpose machines through the factoring services widely deployed by British machine tool firms.
 According to this argument British makers and customers largely got what they wanted. Customers received the range of different types of machine tools they needed at competitive prices, and the makers, by facilitating the inflow of special purpose machines, made a profit out of their factoring activities, while concentrating their own production on what they did best, making general purpose machines. There was, however, a caveat to this. Some commentators feared that this form of specialisation helped to create a growing technological gap between Britain and its main rivals, and fostered an entrenched conservatism holding back the technological and organisational development of British machine tool firms.

A general point of criticism in the 1950s, was that compared to Western European, in particular German makers, the British were less technological dynamic, and this led to long delivery dates and too many delays in the supply of machine tools.
 Industry wide institutions to coordinate technological development did not emerge until the end of the 1950s and a fragmented industrial structure, bolstered by a business culture centred on individualism and independence, militated against rationalisation and cooperation.
 Indeed, the Machine Tool Trade Association (MTTA) acknowledged that the industry consisted of large numbers of small-scale firms who were ‘handicapped when it comes to reducing costs of production, rationalising design and marketing their products in the most efficient manner’.
 There were approximately 350 firms engaged in the machine tool trade in various forms, and they not only combined manufacture with factoring but also general engineering firms often produced machine tools as part of their product range. In 1959, there were some 200 firms with an average turnover of only £40,000 per annum.
 The industry’s fragmented business structure needs to be set in the context of a technological frontier facing the industry which was rapidly moving outwards. In 1956, the MTTA set up a sub-committee to examine the increasing application of automation to machine tool designs. Chaired by James Archdale, the managing director of the highly innovative Birmingham firm of James Archdale & Son, the sub-committee constitution was made up of five machine tool firms, Archdale, William Asquith (Halifax), BSA Tools (Birmingham), Wickman & Co. (Coventry), and two electronics firms, Ferranti and British Thomson-Houston.
 By the mid 1950s automatic control systems were being influenced by developments in programmed, or what became known as numerical control (NC), which in the 1950s began to diffuse more rapidly.
 While Archdale, in particular, pushed for the rapid development of NC, the general view in the industry was that the market for these machines was limited.
 For example, the Machine Tool Review noted the application of programmed controlled, tape or punched-card systems, to general purpose machines, but asserted that the high cost of these machines created a resistance on the behalf of potential customers. Consequently the Review believed that the limited scope of NC application conditioned machine tool firms to continue ‘the development of more orthodox machines ... since there will always be a use for them in many production schedules’.
 

The response of the industry to NC technology may be seen as being determined by a short-term perspective of the technological environment, indicative of an entrenched business conservatism. Certainly, the industry attracted criticism from a number of quarters. At the hub of the critique was the general complaint that machine tool firms acted as agents for foreign makers, and this was particularly the case for more advanced machines which were actively promoted in the British market. For example, Charles Churchill & Co. had built a reputation as a factor of foreign machine tools in the 1930s, and also held manufacturing rights for American machines which were produced by its subsidiary Churchill-Redman. In the 1950s Churchill also became agents for the Scharmann Gmbh of Rheydlt in Germany, whose boring machines had been developed to allow for NC positioning. Churchill also acted for the Cleveland Hobbing Machine Co. of Ohio, supplying multi-spindle, NC hobbing machines to Austin and Vauxhall.
 Wickman & Co. of Coventry was also heavily engaged in factoring as well as manufacturing. At the 1955 German Machine Tool Exhibition in Hanover there were a ‘number of interesting applications of programmed control’, not least that developed by Gerbholler Gmbh of Nuertingen, whose machines were handled in the UK by Wickman. At the 1956 Machine Tool Exhibition at Olympia, Wickman’s displayed ‘over 100’ machines, ‘mainly’ of German and American origin.
 

The issue of factoring amongst a number of British machine tool firms was raised by Hugh Clausen, one of Britain’s leading design engineers. Speaking to members of the Institute of Engineering Design in 1958 he complained bitterly that:

Nearly all the British machine tool makers act as agents for foreign firms, and meet this country’s needs for those (high technology) and many other precision machine tools, from foreign sources, evidently viewing the rake-off on the sale of foreign machines as being as well earned as the profits from the sale of British designed and built machines.
 
The Factoring of foreign special purpose machine tools was symptomatic of Britain’s long commitment to producing general purpose machines. In 1955 the Engineer posed a direct question: was ‘it safe to concentrate so fully on bread and butter lines, lacking the stimulus to new thought that a constant development of new lines brings with it’?
 Clausen was in no doubt about the answer when he complained that the British machine tool industry had failed to respond to the need for a high input of scientific and engineering design, and had neglected the theoretical side of machine tool construction compared to the continent. He also claimed that the British defence and aircraft industry, which was the largest purchaser of special machines incorporating NC, was ‘dependent for its existence ... on foreign designed and built machine tools’. Comparative British equipment simply did not exist, and the tool-rooms of most up-to-date workshops, ‘where real precision is needed, are mainly equipped with machines from Switzerland, America, and Germany’.
 Factoring reinforced the concentration on general purpose machines by British makers, and in part this explains the industry’s limited response to new developments in NC technology.
Table 2: Consumption of Machine Tools, 1954-60 (£ 000)

	
	A
	B
	C
	D
	E

	
	Home Deliveries
	Imports
	Consumption
	Imports - % of Consumption
	Exports

	
	Manufacturers Returns
	Customs-Excise
	A+B
	B as % of C
	Manufac-turers Returns

	1950
	40,042
	4,482
	44,524
	10
	14,564

	1951
	48,590
	13,462
	62,052
	22
	16,611

	1952
	41,669
	55,890
	97,559
	57
	20,318

	1953
	45,334
	43,391
	88,725
	49
	20,810

	1954
	47,397
	13,044
	60,441
	21
	18,198

	1955
	56,794
	13,901
	70,695
	19
	18,590

	1956
	64,103
	21,433
	85,536
	25
	21,376

	1957
	70,795
	17,588
	88,383
	20
	24,440

	1958
	63,164
	13,926
	77,090
	18
	20,751

	1959
	60,216
	13,159
	73,365
	18
	20,751

	1960
	70,626
	19,153
	89,779
	21
	24,310


Source: MTTA Records, Machine Tool Directory, 1966,  p. 17.

Table 3: World Share of Exports in Machine Tools (Excluding USSR, Eastern Europe and China), 1953-8 (%)

	
	1953
	1955
	1957
	1958
	Change

	UK
	14.6
	15.8
	15.3
	14.2
	-0.4

	USA
	33.5
	28.3
	26.9
	25.7
	-7.8

	Federal Republic of Germany
	23.8
	26.7
	30.5
	31.9
	+8.1

	Switzerland
	11.2
	15.9
	13.4
	14.0
	+2.8


Source: Engineer, 29 January 1960, p. 161.


It is not possible to quantify the actual extent to which factoring fostered a growing technological dependency on foreign makers, but the Mitchell Report asserted that a low R & D commitment meant that British makers had insufficient technical capabilities to mount an effective market challenge to high-performance machine tools from abroad. This ‘failure’, the Report claimed, was reflected in a growing dependency on imports and a declining share of world export markets.
 As shown in Table 2, imports, rose to over 50 per cent of total consumption during the distortion of the Korean War, and thereafter still accounted for between 18 and 25 per cent of total consumption. At the same time, Britain’s share of world exports in machine tools stagnated in the 1950s, in marked contrast to the experience of West Germany (Table 3). A MTTA confidential report in 1960 expressed deep concerns over Britain’s competitive position: ‘in technical design we have taken the line of least resistance, relying on the momentum of the past’.
 The evidence clearly shows that the majority of UK imports of machine tools came from Germany, Switzerland, and the USA, and were ‘mainly high performance and high precision advanced types of special machine tools’. In marked contrast, British exports tended to be ‘mainly standard’ types that were shipped predominantly ‘to the Commonwealth and less industrial nations’. For example, by 1963 90 per cent of all British machine tool imports came from the USA, the Federal Republic of Germany, Switzerland, Italy and France, while the UK sold only 20 per cent of its exports to these markets, the bulk of British sales going to India, Australia, and South Africa.
 

This is not to argue that factoring was the only cause of technological conservatism. There were other factors which constrained technological developments, and there are justifications too for the industry’s import strategy. There is solid evidence to show that a key factor inhibiting the R&D effort was a shortage of skilled personnel, and this was compounded by the fragmented business structure of the industry. Machine tool makers all too frequently lacked the resources to build and retain research teams, and this limited the knowledge base of the firm. For example, in 1958 a survey of 90 British machine tool firms employing some 30,000 workers found that they employed only 28 graduate engineers, and only 3 per cent of the industry’s personnel were engaged in design work, compared to 6.6 per cent in West Germany and 7.2 percent in Switzerland.
 International comparisons do, indeed, make dismal reading. In 1958, according to the Engineer, German machine tool makers recruited some 500 graduates compared to just two in the British machine tool industry.
 Clearly, a combination of factors contributed to the industry’s technological difficulties, and in addition there are rational grounds for justifying the factoring side of the machine tool business. Imports, it could be argued, were a strategic response to the cyclical pattern of demand for machine tools. Thus, Colonel C. W. Clark, the chair of Herbert’s from 1958 to 1966, referred to the importance of foreign transfers of machine tool technology to the advancement of British manufacturing industry. It was ‘farcical’, he claimed, that in all cases ‘British designers should be able to produce designs equal to or better than those of foreign specialists’. The industry was pursuing a perfectly rational policy premised upon the basis of international competitive advantage. As Clark argued, 

the equipment of overseas makers is available to British factories, ... suitability for British purposes being the main consideration ... Many of the type of machines concerned are highly specialised and the whole world demand may be easily satisfied by the output of a few specialist manufacturers who are so firmly established that it would be quite uneconomic to divide the market.
 
Clark was implying that import substitution was simply not a viable option for a range of specialist machine tools and British customers actually benefited from the factoring activities of firms such as Herbert’s. Meeting customer needs, the long-held standard of the industry, was thus central to Clark’s argument. The industry, through factoring imported machines was engaged in a vital system of transferring technological knowledge, especially given the cyclical pattern of demand in Britain during the 1950s. The beneficial effect of this service was most clearly seen during peaks in demand, a policy of importing being endorsed by the MTTA. The Association maintained that there was an important relation between exports and imports in the machine tool industry. During peaks in demand, the bunching of customer orders, for example during the re-equipment phase in the British motor vehicle industry 1955-7, provided a strong incentive for makers to switch out of export markets and direct supplies towards the home market. The MTTA, however, supported the commitment to maintain export markets. In 1960, E. W. Field, Secretary and President of the MTTA, and A. B. Morgan, of EMI, informed members that exports should be maximised, and therefore ‘The industry should follow its declared policy of meeting fluctuations in demand by fluctuations in imports’. Curtailing exports threatened to undermine the reputation of British makers, and Field reminded members of how difficult it had been to get back into the Canadian market since the Second World War.
 Endorsement of the industry’s importation strategy came from the Board of Trade in 1958, who believed that specialist foreign machine tools enabled ‘a full range’ of machines to be offered and which could be regulated by the industry’s factoring expertise so that they did not compete with domestic types.
 

Despite a wide acceptance, the strategy of importation did serve to reinforce the existing over-dependency of the industry on the production of general purpose machines. For example, in 1965, planners at the Department of Economic Affairs (DEA), preparing the newly elected Labour Government’s National Plan, identified import penetration as a key failure of the machine tool industry. Increased imports which were rising ‘at about the same rate as exports and are about equal in value’, reflected the technical deficiencies of the industry ‘to develop and produce machine tools of advanced design as well as its failure to expand capacity sufficiently to meet demand for home industry and for exports’.
 What concerned the planners was the import penetration of advanced types of machine tools, usually incorporating NC systems, but the industry remained strongly opposed to any governmental interference that might challenge its factoring activities. In 1965, a Machine Tool Economic Development Council (MTEDC) produced an Action Plan for the industry’s future, based upon its importance to national economic growth. An important action was to undertake an evaluation of the advantages and disadvantages of factoring.
 A subsequent report spelled out some of the negative features associated with factoring, and these included a disincentive to invest in R&D to develop competing products, underselling by factors of new machines developed by British makers, and a discouragement to the development of ‘all British’ machine tool systems. It concluded by recommending import substitution, British makers targeting imported advanced machine types for replacement by domestic production.
 At the industry level, the recommendations of the MTEDC met with considerable resistance. Ralph Gabriel, the managing director of Charles Churchill & Co/., and chair of the Manufacturing Committee of the MTTA, was himself the head of the Action Plan Working Group of the MTEDC. Gabriel did provide a guarded acceptance of recommendations for import substitution, welcoming a spirit of co-operation between firms and the government on this matter. However, he was disappointed ‘with the paucity of reaction by members of the industry’ to the MTEDC’s proposals. A stumbling block towards a more positive reception by the industry was the vexed question of import substitution, explicit in the Action Plan. In the view of the MTTA this represented a restriction to free trade, and their call for ‘governmental action’ to stimulate ‘a better climate for the more intelligent use by the mechanical engineering industry ... of machine tools of all types’ came with the caveat that this should include ‘the more exotic, from whatever national source they originate’. This commitment echoed the hostility shown by the industry to the imposition of an import surcharge of 15 per cent by the incoming Labour government in November 1964, and in representations to the Board of Trade, it was argued that industry should have ‘free’ access ‘to choose the source of its machine tools’ so that it ‘may secure the equipment most suitable to provide optimum production’.
 This was in marked contrast to the position of the American Machine Tool Builders Association who campaigned vigorously against import penetration, opposing in 1964 reductions in the machine tool tariff, and again in 1968 lobbied strongly against an agreed reduction of 50 per cent in the tariff by the USA as a result of GATT negotiations.
 Resistance to plans for import substitution in the UK reflected, of course, the structure of the MTTA and the industry, composed as they were, of specialist makers, merchants and combined makers and merchants. Herbert’s was a classic example of the latter type of firm, and the final section provides a case study of this important and influential organisation.
Meeting Customer Need: Alfred Herbert in the 1950s and 1960s
Herbert’s was by far the largest machine tool maker in Britain, and its organisational evolution was bound up in the marketing of machines produced by both foreign and domestic makers via its extensive factoring business, and in the 1950s this was extended into manufacturing under licence a range of foreign designed machine tools. The firm pursued an expansionary strategy in the post-war years and by the mid 1960s, following its purchase of the machine tool division of BSA, it employed approximately 12,000 workers. The company had a truly international dimension, the Herbert group comprising overseas companies in the USA, Canada, France, Italy, Australia and India, and it could boast agents and staff in 69 different countries. Some 9,000 workers were employed in production and works administration in Herbert’s 16 UK plants by 1967, and its main production centres were located in Coventry, Birmingham, Lutterworth and Altrincham. Its factored division was located at Red Lane, Coventry, and in 1968 it had some 58 different agency agreements with foreign and domestic machine tool firms, employing around 3,000 personnel on the factoring side of the business.
 

In 1963 the Economist described the firm as ‘the bell wether of industries capital investment plans’,
 and by the mid-1960s the market capitalisation of Herbert’s was greater than the combined value of all the other specialist machine tool makers in the industry, and its average trading profit between 1954 and 1961 was greatly in excess of its major domestic competitors (Table 4). Its reputation as the world’s largest machine tool organisation reflected the company’s historical evolution as a high quality machine builder combined with its factored division, where it dealt in machine tools from ‘all the world’s leading makers’. Pursing a strategy of meeting customer need, the firm could boast that factored supplies covered all aspects of production ‘from the machining of the smallest watch component to the heaviest class of work in the electrical and shipbuilding industries’. At the British Machine tool Exhibition at Olympia in 1956 Herbert’s exhibited machines manufactured by high quality British makers such as Archdale, Cunliffe and Croom, Richards, Brown and Ward, Pullomax, as well as leading American makers such as DeVlieg and Landis and the German makers Fokker-Eckold. 
 The organisation of the agency business was central to the company’s business planning, and networking via its factoring activities also led to collaboration in the production of machine tools under licence. For example, in 1946 following the advice of Sir John Black, of Standard Motors, Coventry, Herbert’s secured the selling agency for high precision milling and boring machines manufactured by DeVlieg of the USA, and this was extended in 1952 into a manufacturing licence for building tape-controlled machines in Britain. In the first half of the 1950s, ‘one of the company’s greatest strengths’ was the combination of factoring with its own in-house production, offering ‘probably the most extensive product range of the time’.
 Herbert’s management focused organisational capabilities at the firm on providing a comprehensive service function to engineering customers. Its Red Lane facility, for example, provided displays and demonstrations of the machines for which it acted as agents, and provided reconditioning and repair services to customers. As the management commented in 1956: ‘The function of the machine tool organisation is not only to supply machine tools, but to provide effective service, both before and after sales, to ensure that customers obtain the most efficient production from any equipment supplied’.
 As C. W. Clark, the chairman and joint managing director, informed shareholders in 1961, the large range of machines available ‘must meet the needs of engineers whose own products differ widely in size, weight, production and other characteristics’.
 
Table 4: Market Valuation, 1965, and Average Trading Profits, 1954-61, of Major Specialist Machine Tool Companies (£ million)

	
	Market Capitalisation, 1965
	Average Trading Profit, 1954-61 

	Alfred Herbert & Co.
	43.4
	3.784

	Charles Churchill & Co.
	8.4
	0.919

	B. Elliott & Co.
	6.2
	0.375

	Coventry Gauge & Tool Co.
	6.1
	0.511

	Wadkin & Co.
	5.8
	0.472

	Jones & Shipman
	5.6
	0.408

	Asquith Machine Tool Co
	4.3
	0.841

	Newall Machine Tool Co.
	2.4
	0.294

	Kerry’s (Great Britain)
	1.5
	0.294

	Greenwood & Batley
	1.1
	0.253

	H. W. Kearns & Co.
	1.1
	0.259

	Butler Machine Tool Co
	0.6
	0.173


Source: Economist, 30 Oct. 1965; MTTA Archives, London, Machine Tool Directory (Mills and Robinson, private circulation only, 1963).

Expansion at Herbert’s from the mid 1950s was twinned-tracked. On the production side the extension of existing plants was accompanied by an acquisition policy, initially absorbing small-scale firms, but becoming more ambitious with the purchase of BSA Machine tools in 1966.
 Parallel to these developments Herbert’s also expanded its factoring business, acquiring agency agreements with domestic and foreign suppliers. In 1959 the company had 36 sole agencies, increasing to 58 by 1968, and Clark could claim that factoring was a highly profitable activity of the business (for the main agencies in 1965, and the structure of the company in that year, see Appendix). Herbert’s maintained that they were no mere importers of machine tools, indeed in the early 1960s they claimed that imported machines accounted for no more than 4 per cent of their total sales and that over half of their agency agreements were with domestic makers. In part this trend was a result of Herbert’s increasing production under licence of foreign machine tools. Justifying this strategy, Clark informed shareholders in 1965 that the company ‘has long been an initiator of manufacture in this country of machines formerly imported’, and through their own initiatives, or by ‘association with friends overseas’, they had steadily expanded the range of both standard and specialist high precision machines available to customers. In 1965 Herbert’s was building under licence Cri-dan high-speed threading machines, the DeVlieg jigmill with tape control, the Pratt and Whitney Keller tracer controlled milling machine, and the Fellows gear-shaping machine (see Appendix). Summing up the strategic development of the company at the beginning of the 1960s Clark could claim that Herbert’s had gained a reputation among customers as a quality producer of general purpose machines, and this manufacturing programme was complemented by extensive factoring and manufacture under licence.
 The chairman inferred that the company was serving both the needs of the engineering customer, and the country at large, in its provision of a comprehensive range of services. The organisation, therefore, was not perceived as a mere passive importer, advancing the interests of foreign makers. Nevertheless, beneath the surface Clark’s upbeat picture obscured some basic tensions that were to severely test the Herbert organisation.

Despite its size and reputation, Herbert’s was no less immune than other machine tool firms to the sharp cyclical fluctuations in demand that hampered the progress of the industry. It is true that an uncertain future was not in the mind of the aging Sir Alfred in 1954 when he predicted an increased demand for machine tools, both in domestic and overseas markets, and he appeared to be vindicated between 1954-7 when demand was buoyant and trading profits rose from £3.48m to a peak of £4.61m (Table 5). In 1957, however, economic expansion came to an abrupt end, and although Clark proclaimed in June that ‘all our hearts are in the development of this wonderful business’, he was deeply concerned that ‘For months now we have not sold our output and on the factored side he was surprised to see how stock was building up’.
 Clark’s warning was confirmed by the end of 1957 when orders were only one-third of the estimated output, cancellations and machine stocks were rising, the factories were working short-time, and the management were faced with the stark choice of cutting the manufacturing programme further and enforcing redundancies.
 Adding to the trauma of 1957 was the death of the firm’s founder, Sir Alfred Herbert, who at the age of 90 still retained the chairmanship of the company. His demise triggered off a major debate in the board over the governance and organisation of the business. Herbert’s form of governance had been dominated over the company’s history by the powerful personality of Sir Alfred, and the firm had evolved a business culture that endorsed a deep historical commitment to proprietorial control.
 This process had been facilitated by a group of loyal and trusted directors, who owed their allegiance to Sir Alfred and at the time of his death each director had served on average 39 years at the company (Table 6). Longevity had cemented proprietorial control, and Sir Alfred owned 25 per cent of the company stock in 1957.
 With no family successor, the board was free to engage in a frank and open discussion over the governance structure which in turn raised important questions concerning the organisation’s capabilities and the relationship between the manufacturing and factoring side of the business.
Table 5: Alfred Herbert Ltd. Net and Trading Profits 1950-65 (£ million)

	Year
	Net
	Trading
	Year
	Net
	Trading

	1950
	0.76
	
	1958
	1.42
	3.33

	1951
	0.93
	
	1959
	1.34
	2.71

	1952
	1.19
	
	1960
	1.74
	3.69

	1953
	1.35
	3.07
	1961
	1.80
	4.18

	1954
	1.48
	3.48
	1962
	1.99
	4.75

	1955
	1.77
	3.98
	1963
	1.85
	4.45

	1956
	1.80
	4.32
	1964
	2.21
	4.77

	1957
	1.82
	4.61
	1965
	3.11
	5.40


Source: MTTA, Machine Tool Directory, 1966, p. 146. 

Table 6: The Alfred Herbert Board of Directors, 1957

	Director
	Responsibility
	Years of Service
	Director
	Responsibility
	Years of Service

	D. M. Gimson
	Chairman
	54
	J. W. Ellson
	Chief Accountant
	38

	Col. C. W. Clark
	Joint MD
	50
	B. C. Harrison
	Design Director
	33

	J. C. Blair
	Joint MD
	45
	J. H. Mahler
	Combustion engine Dept
	29

	W. Clore
	Sales Director
	37
	S. A. B. Muirhead
	Works Director
	38

	O. S. Townsend
	Technical Director
	59
	L. J. Hugo
	Factored Division Director
	27

	K. W. Norman
	Factored Division Director
	22
	
	
	


Source: Machine Tool Review, 45 (May/June 1957), p. 56.

A critical board meeting was held in June 1957 and D. M. Gimson was appointed chairman, with Clark as his deputy. Reflecting the two sides of the business it was decided to have joint Managing directors, with Clark in addition to his deputy chair role taking charge of the manufacturing side and J. C. Blair managing the factoring division. The allocation of roles was not, however, the end of the matter. While Clark called for the directors ‘all to pull together’, both Mahler and Harrison complained that too many decisions had been the province of a small finance committee, established in 1944, and controlled by Sir Alfred with the support of Gimson. The new chairman acknowledged the need for change, and he proposed the joint managing Directors should join the committee, that there should be closer liaison with the board, and ‘that matters of policy should be decided by the board as a whole’.
 Changes in governance within organisations are important, and as Toms and Wright have argued, the more effective governance mechanisms are, the better the economic performance of the organisation is likely to be.
 Further, they have argued that managerial talent, tacit knowledge, in particular the idiosyncratic knowledge of the firm’s top executives, and the associated economies related to it, become important determinants of corporate development. At Herbert’s, Clark certainly made a connection between the company’s performance and the knowledge embedded in the top management team. Widening the scope of debate in the board, he voiced concerns about the performance of the company in both its manufacturing and factoring operations. Insisting on the need for ‘first class’ design, quality and marketing, he recognised that ‘No one member of the board could expect to be conversant with all aspects of this vast business. Our job is to look ahead, to be active, keeping up-to-date and making changes where necessary’.
 Clark signalled his awareness of the need for strategic development, management initiative, the dissemination and control of business information, and the mobilisation of effective organisational capabilities. To achieve these outcomes, Clark showed some appreciation of the need to provide what has been termed economies of scope, which relates to the effective administration and utilisation of resources across a diverse range of products.
 As Clark informed the board, ‘the internal organisation of the company will require very careful consideration’ to coordinate the ‘wide variety of products we are selling.
 The core organisational problem confronting the top management was the coordination of activities between the manufacturing and factoring sides of the business, and this was clearly related to the decision to appoint two managing directors in the 1957 reorganisation. De facto, this was an acceptance of the existence of two separate business activities, nominally residing in one company. This was also reflected in the different career-paths of the two managing directors. Blair had begun his career in the company’s Glasgow small tools showroom in 1913 and he was Herbert’s sales representative in Canada and the USA between 1914 and 1924. His experience made him a leading figure in the development of the company’s factoring business.
 In contrast Clark was a production engineer, having been an apprentice at the company when he joined in 1903. The management restructuring of 1957 implied a divorce of function between the two managing directors, and gave credence to the belief that Herbert’s was in fact two separate companies. Clark was sensitive to this issue informed his fellow directors that ‘Alfred Herbert and Factored were not two separate business, but two parts of one whole, and he was looking forward to an ever closer and even closer relationship with Mr Blair in the joint membership of both sides’.
 Despite Clark’s protestations, the finance committee did, in 1958, consider splitting the company into manufacturing and factoring with a holding company controlling the two separate parts. This strategy was essentially a device to avoid the effects of any proposed nationalisation of the machine tool industry by a Labour government, the ‘socialist rhetoric’ of potential public ownership being an obsession with Clark.
 After some deliberation, however, the committee rejected the idea and it was quietly put to sleep following the Conservative victory at the polls in 1959. 

Nevertheless, Clark was clearly concerned that the separation between manufacture and factoring was jeopardising ‘a closer liaison between engineering and development’ and he pleaded that ‘the best brains of our technical staff’, in both the production plants and the factored division ‘should get together to help one another with ideas and avoid any duplication’. The issue of duplication involved the creation of agency agreements with outside manufacturers who competed with Herbert’s own machines, and in the view of the sales director, Core, this needed to be coordinated so that the technical capabilities of the organisation should be maximised.
 The organisational problems at the company involved the inability to forge a close coordination between production, factoring and sales and this problem became more acute at competitive pressures increased from the second half of the 1950s. Co-ordination problems weakened the knowledge base of the company and consequently its ability to effectively compete. As a response to this problem an internal engineering committee was formed in June 1957, comprising Hugo, responsible for factoring), Harrison, ‘the director of design, and Townsend, and Muirhead, the technical and works directors respectively, to assess the best strategy to provide a more integrated approach and to ‘take advantage of the technical skills available to the company’.
 A year after its inception, in July 1958, the committee recommended the creation of a new ‘Development Department’. The significant delay in decision making was a consequence of differences of views between Clark and Blair over two key issues raised by the committee. Firstly, whether to construct new premises to house the new department, or utilise existing accommodation, and secondly whether technical staff at the factored division at Red Lane, Coventry, should be integrated with those at the main production plant at Edgwick, Coventry. Muirhead, acting as a go-between, discussed the feasibility of establishing a purpose built design department combining staff from both factored and manufacture. This was supported by Clark, but Blair proved to be more intransigent and insisted on the proposal being deferred until he had studied its full implications. The fact that after a year long deliberation the question was still left open as to whether to integrate or keep separate factoring and production staff suggests a deep division between the two sides of the Herbert organisation. Indeed, the impasse was only resolved when Gimson suddenly resigned in October 1958. The succession of Clark to the chair, provided the opportunity for the latter to push through his preferred option of an integrated department. Clark’s ambitions were not, however, quickly realised, a combination of a cyclical downturn in business activity which saw net profits fall by 26 per cent between 1957 and 1959, and continuing administrative problems delayed the opening of a specialist research department until 1961.
 

Symptomatic of the problems associated with organisational coordination and the fostering of organisational capabilities were perceived weaknesses in middle management at the company. Herbert’s faced difficulties by the early 1960s in recruiting and in particular retaining its administrative and technical staff. In 1961 the company employed 1,560 staff, and in the commercial and accounting sections the intense pressure was resulting in a high labour turnover, the company losing 100 staff, 16 per cent of the total, in the first six months of the year. As Harrison pointed out, this reflected on the terms of employment and conditions of work, and holiday entitlement, it would seem was a major issue relating to high labour turnover. The company’s holiday concessions compared unfavourably with other employers in Coventry, and only 47 per cent of staff where entitled to an additional one weeks holiday on top of their two week entitlement for serving ten years at the company. There were also constant complaints about over crowded office space, inadequate accommodation and poor ventilation. Added to this there was growing agitation from white-collar unions that there were no compensation schemes for staff in the event of redundancy, an important issue in a firm that was subject to sharp cyclical downturns in demand. Director’s responses to these problems varied from indifference to vacillation. For example, the extension of additional holiday periods for staff was discussed and deferred at board level, additional expense being a key factor in holding back a decision. On the matter of additional office space Harrison’s proposal for new office accommodation, especially for the drawing office, was thwarted by a combination of directors whose own departments would have been affected by a re-location. Again decisions were deferred and conditions of work for staff were not improved. In terms of the compensation policy, despite growing union pressure, Clark asserted that the costs would be too high, and dismissed various proposals out of hand.
 

The firm’s human resource management was not developing its middle layers of management. An indication of this was the failure to coordinate production engineering with customer services. By the late 1950s the company was facing problems recruiting and retaining leading sales engineers, in particular because the earning differential between them and engineering draughtsmen was too narrow to secure a sufficient supply. As Hugo, defending the interests of the factoring department, reminded the board, the company was not just a manufacturing organisation, but also ‘we are selling sales engineering and tooling services and we should adequately remunerate these specialised technical engineers’.
 Clark again vacillated, decisions were deferred and it was not until 1964 that the company announced the appointment of a senior manager to coordinate the personnel records of the company, to enable a more effective selection of staff for training for sales, and commercial and technical positions. There is little doubt that Herbert’s antiquated personnel management systems had a negative effect on the quality of its middle management, a crucial factor in a company with such a complex organisation. As E. A. Smith, newly appointed to the board, argued in 1964 the company should obtain better quality trained staff by paying higher salary grades, and he registered his deep concern, undoubtedly reflecting his experience outside the company, about the capabilities of middle management at Herbert.
 
CONCLUSION
The British machine-tool industry saw itself not simply as a producer of machines but rather as a provider of a range of engineering services aimed at meeting the needs of the customer. In following this line of activity the industry and its leading firms such as Alfred Herbert, combined manufacture with factoring and pursued a strategy of international competitive advantage. That is, British firms produced standardised general-purpose machine-tools because that was what the bulk of domestic customers wanted, and they bridged any gap in the market by supplying high performance special-purpose machine-tools via their factoring activities. Consequently, both British customers and British makers allegedly got what they wanted: the former could select from a wide range of machine-tools supplied at competitive prices; and the latter by enabling the inflow of special-purpose machines made a profit out of their factoring services and concentrated their production on what they did best, making general-purpose machine-tools. While this process had evolved relatively successfully over the first half of the twentieth century, in  the second half of the 1950s this pattern of specialisation came under growing criticism. In particular, it was asserted both in official circles and by professional experts that the division between production and factoring was becoming counter-productive and was contributing to a growing technological gap between the UK and its main rivals. In addition it was contended that the division fostered an entrenched conservatism holding back the technological and organisational capabilities of British machine-tool firms. It is the case that the industry resisted the strategy of import substitution set out in the 1965 National Plan and it remained firmly wedded to a policy of free trade in machine-tools. In contrast to the position of the American machine-tool industry in the UK it would seem that the interest's of the 'maker' was subordinate to a wider conception of the industry as a service provider. 


 The aim of supplying a service was characteristic of the industry's dominant firm, Alfred Herbert, who had combined making and factoring from early in the firm's history. Indeed, its claim to be the largest machine-tool organisation in the world by the 1950s was based on the extensive range of production, merchant, and agency services it supplied to customers in the UK and abroad. By the latter part of the 1950s the firm was facing growing competitive pressure and following the demise of its founder in 1957 a period of introspection focused on the company's governance and organisational systems. Rather than a unified organisation with clear strategic direction Alfred Herbert appeared, de facto, to be two separate business's with separate staff, cultures, capabilities and policy agendas. The problem was compounded by a failure to nurture its middle management and this seriously weakened the firm's capabilities and knowledge base. By the mid 1960s the firm was floundering, in 1975 it was effectively bankrupt and was taken over by the state, and Alfred Herbert finally disappeared in 1983 just five years short of its centenary.

APPENDIX: 
Alfred Herbert Ltd.: Structure of Group, 1965

Source: Machine Tool Review, Vol. 54, 1966, p. xx, MTTA, Machine Tool Directory, 1966, pp. 151-2.
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