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‘A Fine University for Women Engineers’:
a Scottish munitions
factory in World War 1

GEORGINE CLARSEN
Australian National University, Canberra, Australia

ABSTRACT In a tiny village in south-west Scotland, a model factory was
established during World War I, not just to produce munitions ‘for the
duration’, but with the expressed intention of continuing as ‘a fine university
for women engineers’. In an attempt to keep the enterprise going after the
War, the factory was converted to the manufacture of motor cars. The
Galloway - ‘a car made by ladies for others of their sex’ - was the result. This
article considers the factory as a focal point for a network of material
conditions and discursive claims within which the women of the Galloway
Engineering Company sought to shape new technologies in their own terms,
and so establish a permanent place for themselves in that masculine world.

The tiny village of Tongland in south-west Scotland quite unexpectedly
became the site of a munitions factory during the First World War. Unlike
most such factories, where existing engineering works were diverted into
wartime production to fill an immediate need, the Galloway Engineering
Company’s plant was purpose-built with the future in mind. Its very
appearance, a four-storey glass-skinned factory which used the latest
techniques of structural engineering and industrial architecture developed in
Detroit automobile plants, was designed to signal and shape its special
purpose. But it was not just the ultra-modern plant in a remote rural setting
that made the Tongland factory remarkable. The enterprise was presented as
a promise, at a time of controversy over women’s place in industrial
production, of a bright future for women in engineering. It was a declaration
in glass and ferro-concrete of permanent social change. In fact, some press
articles did not call it a factory, but an ‘engineering college for ladies’, or ‘a
fine University for Women Engineers’.[1]

A beautifully produced and illustrated brochure put out to attract a
female workforce to the factory expressed confidence that there were
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sufficient educated women wanting to make a career out of engineering, as
opposed to merely working in shell factories for the duration of the War:

Shell making is, as far as engineering circles are concerned, a cul-de-sac,
whereas the opportunity afforded to the engineering student by the
Galloway Engineering Company is permanent, and leading not only to
good emoluments but high positions in the industry ... This booklet has
been produced to interest gentlewomen who intend adopting
engineering as a profession.[2]

The terms under which this company was established fly in the face of the
ways women’s industrial work in Britain during the First World War has
generally been understood. My intention in telling this story of a contrary
enterprise is to complicate what remains a rather globalised narrative of
women’s wartime work. The study highlights the ways that some women’s
interest in engineering pre-dated the War and continued long after it, and
fleshes out how particular women assembled creative, sometimes collective,
responses to the difficulties and opportunities they encountered in their
search for meaningful work. It brings greater specificity to accounts of
women’s war work, which have tended to elide differences between
enterprises, localities, phases of the War, and diverse historical actors.

There are two bodies of work on wartime dilutees that, surprisingly,
have rarely been brought together. Research in the Labour Studies
tradition, such as the numerous ‘Red Clydeside’ studies, have closely
analysed the industrial conflict that centred on changes in production
technologies and control over workshop practices since the 1890s. But they
tend to consider dilutees of interest only in so far as they presented
challenges to the positions of the ‘real’ actors - skilled craftsmen and their
unions. More recently, those studies have been extended to include the
Scottish industrialists, their workshop managers, and an emerging
interventionist state.[3] However, while providing nuanced analyses in a
particularly Scottish context, most say little about the dilutees themselves -
working class or middle class, male or female. Studies of women’s home
front experience, on the other hand, have foregrounded women dilutees
within a modernist narrative of female heroines struggling to achieve
emancipation against unfair odds.[4] Such a narrative structure, which dates
back to contemporary representations, brings with it inevitable limitations.
Most importantly, it tends toward a view of women’s war work as a ‘special
case’, a discrete period of women’s enthusiastic participation in the
mainstream of social life, and then thwarted aspirations as they were ‘forced
back’ into the home. It leans towards a construction of women as insulated
from larger processes of political, technological, industrial, and economic
change. And it works to elide the subtle issues of women’s powers, their
implication in broader racial, imperial, and class frameworks, and the ways
that feminist impulses may be progressive and reactionary in the same
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instant. The point here is that bringing together those two bodies of work
provides an opportunity to open the material to more complex and
productive questions than the ultimately undecidable one of whether the
War brought permanent benefit to women. Rather, it can make us sensitive
to the ways that at the same time as women were machining munitions they
were also ‘machining’ new versions of the category ‘women’.[5]

The Galloway Engineering Company was set up in 1916 as a subsidiary
to Arrol-Johnston, the oldest and largest of the Scottish car manufacturers.
Arrol-Johnston’s Managing Director was Thomas Charles (‘T.C.") Pullinger, a
mechanical engineer with thirty years’ experience in bicycle and automobile
manufacture in Britain and France. He had joined the company five years
before the War, and moved the Arrol-Johnston plant out of the Clyde Valley
- from a disused Coates thread mill in Paisley to one he had specially built
in a greenfields site at Heathhall, near Dumfries. When the War began the
plant was converted from automobile to aircraft production under
government contract. With his daughter, Dorothée Pullinger, who had
started her engineering training in the Arrol-Johnston drawing office before
the war, T.C. Pullinger conceived of the Galloway Engineering Company and
built the Tongland factory with the financial backing of William Beardmore,
the prominent Clydeside industrialist and major shareholder of Arrol-
Johnston.[6] Tonglands was to supply aero-engine components to the
Heathhall plant twenty miles distant. In his early enthusiasm for the project,
T.C. Pullinger painted an extravagant picture of just what an ‘ambitious
gentlewoman’ might hope to achieve in the profession:

One girl is already in charge of 6,000 women workers in one of the
largest munitions works in England. I look forward to our students
becoming sub-managers at £1,500 a year, or perhaps inventors of new
mechanical devices. There is no finality in engineering, and the trained
woman engineer has come to stay.[7]

The Tongland factory opened in early 1917 with a core of ten women who
had four months’ special training at the Glasgow Institute of Technology.
Nine months later there were some sixty women working under two male
engineering instructors, as well as two female supervisors who both had pre-
war engineering experience.[8] In an effort to attract ‘the right kind of
woman’, the company organised press tours of the factory in late 1917.
Professional engineering journals and magazines targeted to solidly middle-
and upper-class readers published glowing reports on the factory
‘somewhere in Scotland’, as did local and national newspapers.
Gentlewoman assured its readers, ‘Wonderful was the cleanliness and
orderliness of the factory - no dirt, no oil reek, no piles of rubbish. Warmed
by electric radiators and perfectly ventilated, it seemed an ideal “shop”
indeed for women engineers’.[9]
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It is important to note that British usage at the time allowed for a
slippage between the term ‘engineering’ for both professional and trade
employment. It reflected a past when workshop experience had been the
route into professional engineering for middle-class men. By the beginning
of the First World War, however, university training was increasingly the
sole gateway.[10] Stints on the workshop floor were reduced to a rife de
passage whereby middle-class men demonstrated that they were able to
‘manage (working-class) men’. This article will remain with the ambiguous
contemporary usage for the moment, but clearly, for women seeking to enter
engineering as a profession, their relationship to the possibility of managing
men was problematic, and hands-on workshop experience was unlikely to
lead to professional recognition, whatever their class privilege.[11]

The Tongland factory, like Arrol-Johnston’s larger plant at Heathhall,
was reminiscent of Ford’s Highland Park works, though on a small scale,
and without the assembly-line production, or rational flow of materials from
the upper storeys to the ground floor.[12] It was a ‘daylight’ factory, built
under the same Kahn patents used in Detroit, and constructed around a
steel reinforced concrete frame, allowing for full-length glass windows on
each floor. Offices, assembling, and erecting shops were placed on the first
three floors, with the machine shop and foundry housed in an adjoining
building. A recreation area on the fourth floor included an ‘all-electric’
kitchen and dining room, library, and games room. A tennis court was set up
on the flat roof. The factory had its own hydroelectric powerhouse when
local towns were still twenty years away from electrification. The building
has survived, though it is now in a derelict state.

The Galloway Engineering Company provided accommodation for a
number of women in the village of Tongland, but most had to board two
miles away at Kirkcudbright, privately or in one of several company hostels.
Brochures emphasised the beauty of the area and suggested that in their
free time the women would be able to ramble through romantic countryside,
paint landscapes, write poetry and study botany. It was assumed that the
isolation of the site and its non-industrial setting would be part of its appeal
to middle-class women, though it was later acknowledged to be a drawback
which tested the enthusiasm of even the most willing ‘gir]l engineer’.

Working conditions at Tongland reflected the somewhat awkward mix
of the enterprise’s educational and industrial aims. Unlike the brief training
programmes offered to munitions workers elsewhere, compulsory theory
classes during working hours, as well as ongoing practical training on a
variety of machines were planned as a central part of the work.[13] The
women were expected to sign up for a three-year apprenticeship, though it
did not have the legal structure of a male engineering qualification. Both the
hours and rates of pay were less than most other munitions workers, and
starting wages did not cover the cost of food and accommodation.[14] At the
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same time, it was expected that their output would approximate that of
other ‘munitionettes’ and men in similar forms of work.

Women’s Engineering Society records suggest that most of the women
were young and single, and many had travelled from England to take up the
work, though some came from the surrounding district.[15] No personal
accounts have so far emerged, and the best indication of how the women felt
about their work is to be found in the four editions of their works magazine,
The Limit, which were preserved in a local art gallery. The choice of the
name is revealing and gestures toward some of the women’s hopes and
investments in the work. In the first instance, ‘limit’ is an engineering term
for ‘a boundary restricting measurement’ - that is, the limit of accuracy. But
the term suggested many things besides. Women’s capacity for accurate
measurement had been ridiculed in the press in the first days of women’s
move into munitions work, and their choice of that name suggests they
embraced the controversy with a sense of irony. They were defying
restrictions, pushing the limitations of femininity, and making a humorous
reference to their audacity: ‘Women engineers - that’s the limit!’[16]

Beyond that, the name hinted at the way women’s engineering work
was subjected to unprecedented scrutiny in those war years. Journalists and
popular writers with little industrial knowledge appeared hugely impressed
by their visits to munitions factories, and produced a great deal of
extravagant prose about frail women bravely ‘taming mechanical
monsters’.[17] In addition, employers instigated systematic programmes of
scientific scrutiny of workers, as a new calculus of productivity was devised
in those war years. Women were photographed at work, the images
reproduced in newspapers, books and in large travelling exhibitions, where
the products of their work (and sometimes skilled women workers
themselves) were placed on display. Women’s physiology, stamina and
outputs were measured, recorded and analysed at length, as the War marked
a leap in the rationalisation of the capacities of working bodies.[18]

The Limit provided both workers and management at the Galloway
Engineering Company with a forum for exploring some of those emerging
discourses of women’s work. Several articles reveal the women’s sense of
being ‘on trial’, of being observed by a sceptical, sometimes hostile,
audience. Some declared that in seeking to expand the possibilities of their
own lives they were making a wider political point at the same time. In their
pleasure at new knowledges, new bodily comportments and competencies,
they claimed to be creating a fresh female identity, not just for themselves,
but for a broader, national audience. On the first anniversary of the factory,
a woman who signed herself as ‘Pioneer’ wrote with the appropriate
gestures of self-effacement:

It is our Works Birthday, and we must stop often to revive memories of
a year ago, to compare ‘now’ and ‘then’ and to pat each other’s back in
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congratulatory fashion. Because we, the first girl engineer apprentices,
have finished our first twelve months in our effort to prove that ‘girls
can be boys’, as far as mechanics are concerned. We all admit to the
feebleness of our results to date, but the spirit is even keener than it
was twelve months ago, and we are going to win.[19]

Flight was the glamour technology of the time, and the women’s work in
aero-engine construction was at the high end of skilled manufacturing.
Lightweight, high-revving engine components in aluminium and new alloy
steels were being machined to fine limits, with a degree of standardisation
not achieved in pre-war British manufacturing.[20] The women at Tongland
were justifiably proud, then, of the part they were playing in a strategic
wartime enterprise. They were involved in establishing an advanced new
industry, which they believed was appropriately staffed by an advanced new
workforce. They hoped that their engagement with new work in a model
factory might provide a guarantee of post-war continuity, but their presence
had a broader context and a contentious history from which they could not
easily extract themselves.

One of the major roles of the Ministry of Munitions was to broker a
truce between male craft unions and management over the question of
workshop control. It forced an agreement that skilled engineers’ jobs be
broken down into skilled and unskilled components, so an inexperienced
operator could quickly learn to perform a single process on a machine that
had been set up for her by a skilled operator, who then controlled numerous
machines.[21] Dilution, as it was called, benefited those men who remained
in the industry, since it upgraded their skills and turned them into
supervisors. But they knew it signalled post-war changes to work practices,
by permanently reducing the number of men who would be classified as
skilled, and by increasing work intensification. In this wartime solution, both
sides - labour and management - firmly believed that the other had gained
the best of the bargain.

Scottish manufacturers were known for their trenchant anti-unionism
and confrontational approach to industrial relations.[22] Right up to the
beginning of the War, known unionists had been excluded from many
engineering vyards, including William Beardmore’s Parkhead works.
Furthermore, prominent industrialists in the Clyde region deliberately
precipitated industrial confrontation in 1915 and early 1916, to the
consternation of Ministry of Munitions officials who were not then in a
position to impose the new Munitions Act in the face of mass action on the
part of workers. Early in 1915, for example, William Weir introduced a
number of skilled men from the USA into his Cathcart works on higher rates
of pay. And in August of that year the machine-tool manufacturer, Lang’s, at
Johnstone, began to introduce female labour as part of an open campaign
against craft workers and their union. Both were emotive and high profile
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test cases, closely watched by all players, including Arrol-Johnston’s T.C.
Pullinger. When the Ministry of Munitions pressed Lang’s to scale down its
dilution programme, local industrialists were angered, having expected
repression of workplace militancy, rather than moves to draw unions into
the planning of wartime production.[23]

By the middle of 1916 most Clydeside industrialists were forced, or
perhaps educated, into more reasoned compromise by the pressure of
wartime contracts and patriotic sentiments. T.C. Pullinger, however,
committed his company to another path. Even though it was set up with
some of the latest machine tools then available in Britain, and in spite of its
physical echoing of Fordist principles, the Galloway Engineering Company
represented a move against the pressure for industrial change epitomised by
the assembly line. Rather than being used to break down the broad base of
traditional craft skill, the women were being inducted into it. They were
learning to read drawings, use micrometers, and to set up and maintain their
own machines. Before too long, the initial core of ‘Pioneers’, as the original
ten called themselves, were being taught toolmaking and the manufacture of
jigs - the templates needed to adapt general machine tools to specialised
repetition work.

Pullinger had been an important figure in the introduction of
American production methods into the British automobile industry. Before
taking over the management of Arrol-Johnston, he had overseen the
introduction of a new production system for another automobile
manufacturer, Humber, at their Beeston plant. It resulted in an acrimonious
dispute during which Humber declared itself a non-union shop and moved to
a new plant at Coventry. For Pullinger the confrontation with engineering
unions, particularly the Amalgamated Society of Engineers (ASE), was
deeply personal:

I have quite made up my mind after the way the ASE has treated me,
never to have another one of their men working for me if I can possibly
help it, and I shall use every means in my power to keep them out ... I
hope shortly to be in a position to know all the ASE men in this district
and perhaps I shall be able to keep our shop free from their
contamination.[24]

The Arrol-Johnston Company was also in dispute with the ASE in those
same years and when Pullinger took over the management part of his
agenda was to similarly defeat the unions. The move out of the militant
Clyde valley into an area with no strong engineering tradition constituted an
attempt to exclude unions from the factory. He refused to rehire striking
ASE members from the Paisley plant at Heathhall, and when the ASE
attempted to organise in the new works, he called a special meeting of the
workforce and forced a show-of-hands ballot to keep the union out. During
the War he was obliged to accept union organisation, but as soon as the
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War was over, again set about ejecting ASE members from his works.[25]
Pullinger’s strong anti-union sentiment was more complex than first appears,
however, for he did not simply link a non-unionised workforce with the
imposition of a Fordist system. Pullinger certainly espoused increased
efficiency and greater productivity, and he did acknowledge the links
between automatic machines and the increased use of unskilled labour. But,
in those years at least, he rejected the direct imposition of the American
system into the British context, arguing that it resulted in poor quality, and
that there were alternative means to improving labour productivity. As a
designer and mechanical engineer, before he was a businessman, Pullinger’s
interests lay as much in technical perfection and quality of output as in mass
production. As a deeply religious man, conscious of the mechanised horror
of the battlefields, he sought an alternative to an assembly line that turned
skilled workers into the ‘servants of machines’. In their studies of the British
motor industry, both Saul and Lewchuk have suggested that such an
ambivalent and contingent approach to Fordism was characteristic of British
employers at the time and for much of the inter-war period as well.[26]

Just at the time the Tongland works was coming into production,
Pullinger expressed his views in his President’s address to the Institute of
Automobile Engineers:

Our operatives must have instilled into them the idea that their work is
an art, and that it is a high privilege to be able to operate machine tools,
and produce beautifully finished interchangeable parts ... A great deal
more interest and efficiency can be obtained from employees if those in
charge treat them in a kindly and sympathetic manner, taking interest
in their work, pointing out to them the directions in which they can
improve, and giving them a word of encouragement.[27]

That vision of industrial relations, which considered manual labour a
creative activity, suggested nostalgia for a time of daily face-to-face relations
within autonomous factory communities. It called upon an imagined past of
commonality of interest between the labour force and management, and
worker acceptance of managerial authority.[28] Pullinger’s experiment with
an all-female workshop was one expression of that belief, but it was a new,
modernised version of that agreeable workplace - forward-looking and
backward-looking at the same time. From the company’s point of view, it
had several distinct advantages. It was supported by government policy, it
sidestepped the unions, and it tapped into the ultimate greenfields labour
force. Even better, it was a workforce who, in the form of women like his
daughter Dorothée Pullinger and other founding members of the Women’s
Engineering Society such as Dorothy Rowbotham, had for some time been
pressing for admission to that domain of work. Pullinger confessed he had
been a reluctant convert to the idea of women engineers, and was only
persuaded by his daughter’s persistence. He told a reporter in 1917, ‘I just
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flatly refused. I told her no woman could be an engineer, and that she had
better learn shorthand. Well, she did that to please me - and - well - I had
to let her go into the works to please her’.[29]

Even though there were strong feminist overtones to the enterprise, it
was rarely spelled out. The women who worked at Tongland were, for the
most part, some years younger than pre-war suffrage activists and they were
careful not to identify their actions in terms of a war between men and
women, as the suffrage movement had been characterised. The very real war
across the Channel overturned any such possibility. Knowing that their work
was releasing working men to fight in the trenches and providing them with
materiel made it quite unthinkable to sustain notions of a ‘sex war’. Besides,
the women were daily dependent on the goodwill of male instructors.
Accordingly, like others of their generation, they were inclined to disavow,
or distance themselves from, overtly feminist affiliations. They tended to
conceive of their future in terms of opportunities to achieve economic and
professional equality, which women could quietly enact, rather than publicly
demand.[30]

There were, of course, symbolic and personal links at the factory with
earlier feminist campaigns, particularly via older women, like factory
supervisor Dorothy Rowbotham. They were given little public emphasis, but
the signs were clear to those sensitive to them. Suffrage colours, for
example, were used to represent the company. During the war years, the
cloth badge of the Galloway Engineering Company, which the women wore
on their overalls, was worked in the colours of the National Union of
Women’s Suffrage Societies - red, white and green. After the War,
enamelled plaques distributed to agents for Galloway cars produced at the
factory were in green and white on a purple background, the colours of the
Women’s Social and Political Union. And on occasion the press referred to
the Tongland plant as ‘The Feminist Munition Factory’.[31]

T.C. Pullinger expressed great satisfaction with his ‘experiment’,
describing its success in terms that were to become increasingly familiar in
characterising women’s industrial skill. As Downs has noted, such employer
assessments marked a critical step towards enshrining gender difference
within an increasingly fragmented mass production process:

‘They are born mechanics, who work with their brains as well as their
hands,” said the originator of the scheme, ‘and they learn with
astonishing rapidity, which is why were are able to make the period of
training three years instead of five or seven customary for a boy. And in
the finest work ... I have found that a woman’s touch is more
trustworthy than a man’s. She seems to have a special instinct. I am
convinced that there is an immense future in engineering for women
who really love their work and are keen on it.’[32]
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For a time, some of the women at Tongland did seem to experience their
work as an art and high privilege, as T.C. Pullinger had hoped. Their
pleasure in the work, its new vocabulary, and the physical skills they
acquired, are reflected in The Limit - so much so that even during the
industrial turmoil of the immediate post-war period, and even with the
hostility expressed toward them by unions and unemployed veterans, many
stayed with the enterprise. They worked shorttime building tractor and
truck motors for outside contractors while they waited for the Tongland
works to reorganise and develop its own commercial product. But it became
increasingly obvious that even if the company survived the post-war
transition, it would not be in the form of an idealised ‘fine university for
women engineers’ as they had earlier been promised. For in spite of some
successes, the Galloway Engineering Company did not take off in the way it
was envisaged.

In the first instance, the wartime work was not as lucrative as was
hoped. There were design and production faults with some of the aero-
engines manufactured by Arrol-Johnston, and other manufacturers were able
to snare the best of the contracts.[33] Secondly, a middle-class female
workforce did not come forward in the numbers the company projected.
Geographical isolation, poor wages, and lack of housing played a part, as did
the need to keep machines working to fulfil contracts under threat of having
them withdrawn by the Ministry of Munitions.

As the realities of production schedules began to dominate the life of
the factory, educational objectives came to take second place. The company
started recruiting process workers, women of the ‘industrial type’, as one
report put it, rather than trainee engineers. They were mainly local women,
but some came from Ireland to take up the work.[34] Lectures in
engineering became voluntary, were increasingly held outside of working
hours, and required the payment of a fee. By the end of the war, Dorothy
Rowbotham, who had been the Female Supervisor from the outset,
estimated that of the two hundred workers, only about fifty followed the
training programme. She confided with palpable disappointment in an
interview just after the Armistice with the president of the National Council
for Women, ‘the force of war conditions has gradually turned the college
into a works’. On the future of the business she was pessimistic, stating, ‘It
remains to be seen whether the educated woman can stand the monotony
over the necessary number of years’.[35]

Her assessment revealed the profound class contradictions of the
enterprise, which became ever more apparent as the end of the War
removed justifications for the higher value of the work. Far from being
glamorous engineering, as promised in brochures and magazine articles,
most of the work was actually repetitive machining, and no amount of bodily
pleasure in the work, pride in new skills, or pioneering zeal could hide for
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long the reality of its non-professional status. By 1920, the statements of
optimism and determination found in earlier editions of The Limit had
turned to savage humour at the expense of working-class labour. In ironic
reference to some of the first buoyant pronouncements on the future of
women in engineering, a woman who called herself ‘S. Suds’ wrote:

There is a certain factory in Scotland (oh, famous phrase) where girls
are generously allowed to train in all branches of Labouring and
Scavenging. They are allowed, quite openly, to clean their machines,
remove the chips, fill their suds tanks, and to fetch and carry the work
to and from their machines ...

Pressure has been brought to bear on the local branch of the
Amalgamated Society of Scavengers, and they have at last consented to
admit women members. But a society for women exclusively is being
formed, its object being to further the aims of Women Scavengers, to
enable them to get more technical training, and for its motto it has
adopted one of Shakespeare’s gems - ‘Men must work and women must
sweep’.

Very little more need be said to assure the women of today of the
desirability of entering such an attractive profession, and to urge the
educated and refined gentlewoman to enter the course of training at
once ... Knowledge of Hebrew and Botany will be found invaluable.[36]

Many contemporary commentators noted just how quickly the discourse
celebrating female technical competence turned against women of all classes
when the War was over.[37] As this bitter assessment reveals, it was not only
those hostile to women’s industrial work but some of the women themselves
who came to revise the meaning of their engagements. And the pressures to
do so were enormous. The post-war climate of wage cuts, prolonged strikes,
ex-servicemen’s militancy, inflation, housing shortages, and the effects of the
Restoration of Pre-War Practices Act have been well documented at a
national level, but they were felt in the most personal, intimate terms in the
small town of Kirkcudbright. Local servicemen came home to find a brand
new factory, staffed by educated ‘girl engineers’, but little work available to
them. Their dissatisfaction surfaced during the planning of the
Kirkcudbright Peace Celebration parade in mid-1919. Only a month earlier,
the local newspaper had published a feature article on the success of the
Tongland factory, which predicted an important role for those women in
post-war reconstruction. But the local chapter of the Comrades of the Great
War, with a membership of one hundred and twenty and led by the local
priest, were less than ready to celebrate - either the peace, or the part those
women aspired to play in it.[38]

The Comrades greatly alarmed the township by threatening not to turn
out for the Peace parade. Their dissatisfaction was directed at the ‘Tongland
girls’ and ‘the continued employment of women in industries formerly open
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to men only’. They were eventually persuaded to march at the head of the
parade, with the Tongland floats placed at the rear, but a week later
presented the town council with a petition demanding that work be found
for them. The focus of their discontent was the Tongland factory, ‘a place
run for women with a sprinkling of men’, and ‘the Tongland girls, who were
nearly all strangers’. The town council responded, using the same defence
that the company itself employed:

[The] works had been specially built for women and it had been
distinctly stated that they were for women and women only. Besides the
girls were not displacing any of them, none of them having been
employed there before the war had started.[39]

The argument did not placate the men, and discussions became even more
acrimonious, hinting at the bitter divisions in the town. Councillors
suggested that many of the men were not suitable to employers, declaring
that some did not want to work, and were even ‘refusing work point blank’.
One created uproar by claiming that far from being heroes, the men ‘went to
war at the point of a bayonet’, and so did not deserve special
consideration.[40] The debate continued in the letters column for a time, but
eventually faded from view after a committee was appointed to recommend
the employment of ex-servicemen to employers, ‘without going to extremes’.
But the pressure remained for the women at the Tongland factory. ‘From
the Ranks’, writing in The Limit, assumed that the solution lay in their own
hands, and that they needed to apply themselves even more to the task they
had taken on:

Are we to have a future in engineering? How are we to overcome the
almost antagonistic feeling of the men’s Unions towards us? Are we
mentally and physically capable? Are we trying to prove our capabilities?
... None of us wants to keep a man out of work, but we too must live ...
We at Tongland must and will prove to all that there must be a future
for us - that we are capable.[41]

Throughout the industrial turbulence of 1919 and 1920, the Women’s
Engineering Society (WES), which had been formed to work towards
women’s continued presence in engineering, tried to straddle the class
difference between skilled craft work and professional engineering. It
attempted to negotiate with the Amalgamated Society of Engineers on the
admission of women, but the union refused to meet with them. By 1922 the
WES had given up on a cross-class agenda, concentrating exclusively on
women’s admission to professional engineering societies, where they were
having a little more success.[42] Up until then, however, the WES fed the
women’s press optimistic stories about the Galloway Engineering Company,
and referred unemployed women with engineering ambitions to the
Tongland works.[43] Privately, they discussed the difficulties both the
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women and the business were facing, sought advice from sympathetic
industrialists on what kind of work the factory might take on, and pursued
various schemes to keep the venture viable.

To provide moral support for women who remained at Tongland, the
WES set up a Kirkcudbright branch in early 1919, and signed up ninety-six
as associate members. For a time it was an active branch, with social events
and professional activities. They sent delegates to WES meetings in London,
and scheduled lectures on topics such as ‘The Tractor Engine and its
Testing’, ‘The Manufacture of the Magneto’ and ‘The Position of Women -
Past, Present and Future’. By 1920, however, only forty-one Tongland
women remained paid-up members, and by 1921 the number was down to
twenty-four, with most indicating the uncertainty of their future by paying
quarterly subscriptions.[44]

Arrol-Johnston was having its own post-war problems as they rushed to
be the first to place a new car on the market. In 1919, their ill-fated Victory
model, produced at the Heathhall plant, was capturing all of T.C. Pullinger’s
attention, leaving little room for the Tongland enterprise. The Victory was a
spectacular and embarrassing failure, and Arrol-Johnston quietly dumped it,
returning to manufacture a version of their stolid and unexciting pre-war
saloon.[45] Once Arrol-Johnston was back into car production, however, T.C.
Pullinger opted to use the Tongland plant to manufacture a much more
humble version of a post-war car - the Galloway. Unlike the Victory, it was a
small, moderately priced car, based on a design largely lifted from the
popular Fiat 501, and aimed to meet the increasing demand for light cars.
The project brought a rush of optimism to the Tongland works and to the
WES. Three two-seater Galloways were hastily built at Tongland for the all-
important London motor show at Olympia in November 1920, and early
press reports on the car’s launch were encouraging.[46] Priced at £550, it
was economical, easy to maintain, well finished, and was a car that had a
solid ‘hand-built’ feel, they said, at a time when standardisation and mass
production were increasingly the order of the day. One automobile journal
made explicit the emerging association between female modernity and new
technologies by characterising the Galloway as ‘a car made by ladies for
others of their sex’.[47]

The factory organisation, perhaps reflecting the enterprise’s parlous
financial state, was called ‘an experiment in social economy’, organised as a
‘co-partner production’, where:

The capital of the Galloway Engineering Company is held entirely by the
directors, the operatives and staff of the producing factory in
Kirkudbright, and the retailers who will sell the car. There will be no
public shareholders, so that every person concerned with its production
and sale will have every incentive to make the project a success. The
scheme appears to be calculated to minimize the risks of factory
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interruptions from strikes, and to secure a maximum economy in cost of
production. Its progress will be keenly watched by other concerns in the
motor-car industry anxious to cut out all possible causes of disturbance
in the flow of production.[48]

But the Galloway car was not to be the solution for the women at Tongland.
A small number, perhaps no more than one or two hundred, were produced
under the cooperative system at the Tongland works until March 1922,
when the factory was closed, and production transferred to the main
Heathhall works. Like Arrol-Johnston’s other cars, the marque turned little
profit and staggered on until 1929, when production ceased. In all, probably
less than four thousand Galloways were produced and very few remain
today. Arrol-Johnston’s and the Galloway’s problems were by no means
unique, however, as the once healthy Scottish motor industry, a craft-based
industry, was well and truly finished by the end of the 1920s. Pullinger’s
choice of industrial organisation had proven not to be the way of the future,
and his cars could not compete with the lower prices and more exciting
designs of English and American models built on assembly-line
principles.[49] Well before that, however, the delays and difficulties in fixing
a future for the Galloway Engineering Company meant that women had
steadily left Tongland. Even Dorothy Rowbotham showed the strain, and in
July of 1920 announced that she would leave to start up her own
engineering business. She stayed on, however, when plans to produce the
Galloway car were revealed.

As with much research into women’s histories, there remain many gaps
in the material on the Tongland works. Questions cry out to be answered,
and perhaps must remain that way. Dominating the pages of The Limit, as
they did the perception of the Kirkcudbright Comrades of the Great War,
were the middle-class, southern women - especially ‘The Pioneers’. Broad
hints of their assumption of class and imperial superiority are found in the
ways they defined themselves against the ‘quaint’ Scots townsfolk, and the
Irish ‘Colleens’ and ‘Biddies’ who came to work in the factory in later years.
Occasionally there were muted protests from a group who called themselves
‘The Pygmies’, but the voices of other workers and knowledge of the
subsequent course of their lives may never emerge. What is clear is that it
was not the middle-class women who remained within the factory system in
the post-war years. It was working-class women who would continue to work
in it, and even came to dominate the new manufacturing sectors. They
provided the basis for a new division of labour in which the fragmentation of
production processes and the ownership of differential skills were directly
mapped onto sexed bodies. In that new order, working-class women and men
were defined in terms of ‘natural’ differences, where women excelled in (low-
paid) repetitive tasks, and the earlier ‘aristocrats of labour’ - skilled
craftsmen - did indeed find themselves to be the losers of modernity.
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As for the ‘girl engineers’ - just as the story of middle-class women’s
engineering ambitions did not begin with the War, neither did it end with it,
and the women who worked at the Galloway Engineering company
continued to negotiate their way through the opportunities and limitations
they faced. By June 1921 Dorothy Rowbotham had made the move from the
Tongland works, and was assistant works manager to the Swainson Pump
Company in Newcastle. She later studied laundry work, and was employed
by various engineering firms for many years, most notably with Margaret
Partridge’s electrical contracting firm, which specialised in domestic
electricity supply. Dorothy Rowbotham retained her links to the WES all her
life. She managed a guesthouse in Eastbourne in her last years, and died in
1978 at the age of ninety-five.[50] Other Tongland women retained ties with
the engineering profession, and names from the Kirkcudbright branch of the
WES appeared in The Woman Engineer as active branch members
throughout the United Kingdom. Miss Bridge became the organiser for a
new branch of the WES in Bedford; Miss E.F. Bull studied for a Bachelor of
Applied Science (Metallurgy) at Glasgow Technical College; Miss Lees
followed Dorothy Rowbotham to work at the Saver Clutch Co. and then at
Margaret Partridge and Co., Electrical Engineers; and in 1921 Dora Turner
and Annette Ashberry were studying for Bachelor of Science (Engineering)
degrees at Loughborough Technical College. When six of the most skilled
and enthusiastic of the Tongland women left in October 1921 to set up their
own small cooperative engineering works in the Midlands, the WES threw
their energy behind them. It promoted the company, Atalanta Ltd, in The
Woman Engineer and in other feminist papers, placed prominent members
of the WES on the board of directors, and announced women’s design
competitions for inventions that Atalanta would manufacture.[51]

One woman who did continue her involvement with Galloway Motors
was Dorothée Pullinger. She returned to Arrol-Johnston after her wartime
position as Female Supervisor at the giant Vickers munitions works at
Barrow-in-Furness ended, and when the Galloway Engineering Company was
transformed into Galloway Motors was appointed to the board of directors.
In 1919 she set about learning all aspects of the business, beginning in the
foundry of the Tongland factory, where she learnt core-making, moulding
and casting. It was a combative, anti-union move, since there were national
moulders’ strikes at the time, and one of the conditions for their return to
work was that women be ‘let go’.[52] After the Tongland works closed and
production was transferred to Heathhall, Dorothée Pullinger remained with
the company another four years, though as a sales representative for
southern England, not an engineer. She was a successful competitive driver
of Galloway cars, and remained an active councillor of the WES, and
member until she died in 1986 at the age of ninety-two.[53]
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Dorothée Pullinger perhaps best exemplifies the creative approach
adopted by such women in their search for meaningful work during those
post-war years. Late in her life, in response to an inquiry from a researcher,
she wrote, ‘I am a member of the Institute of Professional Engineers and
also have worked most of the time in Engineering, till I was told I was doing
a man out of a job, so I went washing’.[54] That tongue-in-cheek reply hints
at a joke shared between women engineers of her generation. It was a joke
about both the class and the sexual division of labour. Immediately after the
War, the press elevated laundry work and domestic service into markers of
the normalisation of class and gender relations. They depicted the
unwillingness of women munitions workers to return to those forms of work
as symptomatic of the ways war had upset natural class and sex hierarchies.
Laundry work, low paid and arduous as it is, had long been a safety net for
women in times of adversity. It was a ‘woman’s skill’ which could be adapted
to domestic responsibilities and a shortage of capital more readily than most
occupations. Dorothée Pullinger’s own grandmother had opened a hand
laundry service in Great Portland Street to support herself and her four
children after the death of her husband. It was one area of industrialised
work where women predominated as workers, and were occasionally placed
as owners and managers. In addition, the laundry industry had been the
focus of considerable feminist political activity, as the beginnings of its
mechanisation at the end of the nineteenth century had coincided with the
rise of feminist activism.[55]

So Dorothée Pullinger did not just ‘take in washing’, as her joke
suggests. As a middle-class woman with technical expertise and access to
capital, she was able to approach washing as an engineering enterprise.
With her husband, who had been a purser with the P. and O. shipping line,
she invested in the latest steam laundry equipment imported from the USA,
and set up the White Service Steam Laundry in Croydon. It caught a boom
in the commercial laundry industry, and at its height had numerous
collection points throughout London. For her, it was an engineering
enterprise in disguise as ‘woman’s work’. Nobody could object to a woman
who went washing. As a trespasser onto the male domain of professional
engineering, Dorothy Pullinger, and other women like her, were forced to
create quiet, personal solutions to a social impasse. Her history forms a part
of the larger story whereby women of each generation have been obliged to
reinvent, as if for the first time, new relations of female technical
competence.
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