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A bout  the  Exhib i t ion

The Royal Ordnance Factory was based on the outskirts of Liverpool in

the rural area of Kirkby and was responsible for producing munitions

during the Second World War. The factory was in production from

September 1940 until its closure in March 1946.

The Exhibition, ‘Experiments in Propaganda: History & Tragedy of the

Royal Ordnance Factory in Kirkby’ featured items from the Royal

Ordnance Factory collection that have not been seen until now. The

exhibition ran from Monday 14th April 2025 until Monday 26th May

2025. 

The Exhibition highlighted the short timeline of the Royal Ordnance

Factory, located in what is now Kirkby Industrial Estate and was located

at Knowsley Archives Service at The ARK (Archive Resource for

Knowsley) The Kirkby Centre.
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H i s tory  &  Trage dy  of  the  Roya l
Ordnanc e  F a c tory  in  K i rkby

The history of the ROF Kirkby begins in 1939, as Liverpool Corporation began

negotiations with the Earl of Sefton to purchase land within Kirkby for industrial

development, however due to the outbreak of the Second World War, these

plans were abandoned. In the same year, after already approving of four filling

factories, the Government decided to have an addition of two more and the sites

chosen were located at Risley and Kirkby.

 These factories would be responsible for placing explosives and propellants into

casings. In the early 1930s, there had previously been only three of these

factories within England, and due to their location around the London area, there

was a danger of them being bombed. Due to this, a committee was set up to

assess possible locations that were away from London and the surrounding area.

Early developments for the ROF Kirkby were done at the Royal Arsenal Woolwich

in Southeast London and by 1939, a 740-acre site was purchased from the Earl of

Sefton for the cost of £310,000, though this was formally completed in 1943. In

today’s money, this would have been priced at £17,259,967.33. 

However, before the contractors could move on to the site, they were faced with

unexpected challenges; located within the specified area were twelve farms. Due

to having to accommodate the sheer scale of the factory, the farms were placed

under a compulsory purchase order and the families were given weeks to leave.

The overall price of the construction of the factory would cost the Government a

sum of £8,500,500. In today’s money, this would have been priced at

£473,285,007.37

In the year of 1940, Lawrence Gale who had previously been working at the Royal

Arsenal in Woolwich, was made Superintendent of ROF in Kirkby. Gale brought a

small number of staff with him from Woolwich and by 1941 there were over

10,000 employees at ROF Kirkby. At the height of production there were over

23,000 people employed within the factory. Though there were some difficulties

with recruitment, in some of the roles revolving around Medical, Transport and

Training. There were also difficulties with providing canteen facilities for staff. 
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Spa c e  A  

Photograph of Exhibition Space A, featuring Drawers One, Two & Three



 -  5  -

Spa c e  A

‘Women At Work’

Women Workers at the Royal Ordnance Factory

These Photographs feature women promoting working life at the ROF in

Kirkby and also feature visits made by the Royal Tank Corps and Bomber

Pilots, to see where their ammunition was being made.

Date: 1941



 -  6  -

Spa c e  A

Photographs of Workers

taken by Sir Lawrence

Gale part of the book,

‘R.O.F. Kirkby 1940-1946:

A Photographic History’
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Drawer  One

‘Auntie Norris’s Gas Mask’

Towards the end of 1939, nearly everyone in the United Kingdom had been

issued with their own Gas Mask and were instructed to carry them at all times in

case of a sudden attack. For the adults, their mask had some resemblance to a

pig-snout and the children’s were known as a ‘Mickey Mouse’ gas mask. Rather

differently, for babies and infants up to the age of two, their masks were known

as a ‘Baby Helmet’, and they would be placed inside. Their masks would have to

be pumped manually so that the babies and infants inside could breathe.

Date: 1940s
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Drawer  One

Instructions on what to do in a

gas attack - National Archives

Date: 1941
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Drawer  Two

‘Service Records’

Service Records of Staff Members at the ROF

These records feature staff members with the surname beginning with the

letter ‘K’. The page that is visible feature the records for a Mr Jacob King.

Date: 1940 - 1945
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Spa c e  B

Photograph of Exhibition Space B, featuring Cabinets One, Two, Three & Four
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C a b ine t  One

‘Plans and Land’

Town & Country Planning of the Factory

These plans show the scale of the Royal Ordnance Factory. The plans also

show areas that have been sectioned off to highlight what building would

have been responsible for what part of the munitions process.

 Date: 1939 - 1941
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C a b ine t  One

‘Plans and Land’

General description of the Factory that was included with the plans on the

previous page.

 Date: 1939 - 1941
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C a b ine t  Two

‘Factory Guidance’

Factory Guidance for workers in Group One.

Safety was of the utmost importance within the Factory. These guidance signs

were situated throughout certain areas of the Factory to help remind staff the

importance of not only working together to help the war effort but to also keep

each other and themselves safe during the process. The signs were creative

enough to have a lasting impact on the workers.

 Date: 1943



 -  14  -

C a b ine t  Two

Images of the Factory Guidance, including Group One Alphabet and ‘Dud

Detonators’
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C a b ine t  Two

Images of the Factory Guidance about the risk of ‘Rejected Dets’
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Due to the nature of what was being produced within the factory, the Ministry of

Supply conducted an investigating into the early effects of exposure to T.N.T. This

investigation happened during the early years of the factory as there was a

concern that the constant exposure could later manifest into severe poisoning.

The Ministry of Supply used volunteering undergraduate students from Oxford

and other universities to assist with the investigation. The students lived onsite

with the workers within the Kirkby Hostels, and they spent their summer

participating in working life at the factory and were treated like normal workers.

To help the results be more accurate, the students were required to participate

for at least four weeks.

By 1942, the factory was at peak production and had over 20,000 employees,

with most of them coming from the surrounding area and different parts of

Liverpool. To fully ensure that production within the factory was continuous, a

three-shift pattern was introduced, this would have looked like:

7.00am to 3.00pm

3.00pm to 10.00pm

10.00pm to 7.00am

Apart from the employees who were fortunate to live close to the factory, many

had to travel a good distance from places such as Birkenhead, Southport, Wigan

and Warrington, before arriving to work. Due to this it was deemed necessary to

provide accommodation for them. Firstly, a hostel was built to house 1,000

employees, located near Kirkby Station, named Kirkby Hostel. Also, there were

over two hundred houses built on what was known as Park Estate. Further houses

were built on the edge of the factory area, on Spinney Close and Spinney Road,

and these were to house administrative employees.

C a b ine t  Thre e
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Given the scale of land that housed the factory, reliable transport for travelling

employees was required and the Liverpool Corporation extended the number 19

tram route along the East Lancashire Road and into the factory. This required a

further purchase of land from the Earl of Sefton for the use of a tramway track. As

well as the additional trams, the factory had its own railway station that operated

three trains at the beginning and end of each shift. 

Eventually, further land was granted by the Earl of Sefton, and this was an

additional entrance to the factory via Hornhouse Lane. The transport system

would run on a strict timetable, dropping off one shift of employees and taking

home the employees who had just finished their shift. Yet, even with the trams

and trains, many of the employees would still have a long walk to their designated

area due to the size of land occupying the factory. To accommodate this,

management introduced an internal bus service. 

To help keep the community spirit up, workers were encouraged to join the

Sports & Recreation Association, which catered to activities such as, Swimming,

Bowls, Tennis, Cricket, and Dancing. In fact, there regular dances held at the

Grafton rooms with the first Kirkby dance taking place on the 8  April 1942.
th

C a b ine t  Thre e
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C a b ine t  Thre e

‘Working Life at the Factory’

Image of a certificate for an employee who was leaving their role within the

Factory, Signed by the Superintendent.

Date: 1940s
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C a b ine t  Thre e

An open page from the book, ‘The Archive Photographs Series: Kirkby and Knowsley’

by Michael K. Griffiths
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C a b ine t  Thre e

An open page from the book, ‘The Archive Photographs Series: Kirkby and Knowsley’

by Michael K. Griffiths
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C a b ine t  Thre e

Images of permits and

passes belonging to

various employees at

the Factory
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C a b ine t  Thre e

Exposure to T.N.T.’

Exploring the Early Effects of Exposure to T.N.T.

Date: 1944
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C a b ine t  Thre e

Opening pages to the report which explored the early effects of exposure to

T.N.T
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C a b ine t  Four

‘Social Life’

Onsite accommodation, sport clubs & dancing

 Date: 1940s

Photographs taken by Sir Lawrence Gale part of the book, ‘R.O.F. Kirkby 1940-1946: A

Photographic History’
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C a b ine t  Four

Photographs taken by Sir Lawrence Gale part of the

book, ‘R.O.F. Kirkby 1940-1946: A Photographic

History’

Membership Card for a Miss

J. R Summers for the Kirkby

(R.O.F) Sports Club
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C a b ine t  Four

Photographs taken by Sir Lawrence Gale part of the book, ‘R.O.F. Kirkby 1940-

1946: A Photographic History’
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C a b ine t  Four

‘’Training’

Onsite Training at the Factory

A selection of photographs showing the classes that would be held at the dedicated

onsite training centre and lecture rooms. Alongside training, workers would also

assist with demonstrations.

Date: 1940s

Photographs taken by Sir Lawrence Gale part of the book, ‘R.O.F. Kirkby 1940-1946: A

Photographic History’
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C a b ine t  Four

Photographs taken

by Sir Lawrence Gale

part of the book,

‘R.O.F. Kirkby 1940-

1946: A Photographic

History’
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Spa c e  C

Photograph of Exhibition Space C, featuring Cabinets Five, Six, Seven & Eight
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Whilst the Factory was only operating for six years, it was shaken with two

separate explosions that took the lives of sixteen workers and left many injured.

The first fatal explosion took place on the morning of 22nd February 1944, in one

of the buildings where 19 operators were filling fuses with charges. At 8.30 a.m.

that morning, one fuse exploded, immediately detonating the whole tray. The

young woman working on that tray was killed instantly and although the two

women standing behind her were partly shielded from the blast, both were

seriously injured, one fatally. The building was badly damaged, with the roof was

blown off, electric fittings were hanging in the air, and the walls were swaying in

the breeze on the verge of collapse.

Superintendent Lawrence Gale soon arrived on the scene with Arthur Bywater,

and it was realised that it was likely that the fuses damaged in the explosion could

now be faulty and feasibly cause another explosion. Bywater cleared the building

of workers so that the maintenance crew could temporarily strengthen the

damaged walls. Bywater then volunteered to take on the dangerous task of

removing all the fuses to a place of safety where they could be dealt with out of

harm’s way. Other willing volunteers joined in, and they worked for three days

moving fuses to a position close to the exit and then transporting them to

another site further away where they were later destroyed. When they were

finally finished, they had successfully removed 12,724 fuses from the damaged

building.

Taking charge of the situation, Bywater gave instructions that he was to be given

any fuses that looked defective, and so twenty-three defected fuses were passed

to him. On each occasion for these defective fuses, Bywater encouraged his

colleagues to take cover at a safe distance whilst he removed each fuse, placing

them on a tray and then onto a flat trolley. One of his colleagues would walk fifty

yards ahead of him carrying a red flag, another colleague fifty yards behind him

also carrying a red flag. Bywater would walk in the middle of his two colleagues,

slowly pushing the trolley towards the destroying grounds.

C a b ine t  F i ve
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Once he arrived at the grounds, he personally laid each of the fuses in the

specially prepared pits and placed sandbags on each of the pits and connected

the electrical detonator and gun cotton primer. However, one particular fuse that

Bywater judged to be in such a sensitive condition, was too dangerous to be

carried to the destruction sight. Instead, he cleared his colleagues out of the

immediate danger area, carefully picked up the fuse and cautiously walked with it

to a makeshift destruction site and successfully detonated it once everyone had

moved out of range.

In the investigation that followed, it was discovered that the explosion had been

accidental, caused by a defective striker. A faulty design in the stamping machine

which marked the fuse heads with the lot numbers and dates of filling had

damaged the striker stems. Arthur Bywater was invested with the George Cross

by King George VI at Buckingham Palace on the 24th of October 1944.

C a b ine t  F i ve
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C a b ine t  F i ve

Photographs from the accidental bomb damage taken from the investigation

report
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C a b ine t  F i ve

Photographs from the accidental bomb damage taken from the investigation

report
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C a b ine t  F i ve

The map of Charley Wood shows that special pits were dug near the wrecked

building and required a tank to scoop up bombs from the debris and dropped

them into the pits where they were detonated.
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Just months later, tragedy would strike again at the factory. Unlike the previous

explosion that happened in the morning, this explosion happened at night-time.

In a quote from the London Gazette published on the 18th of September 1945,

the events are described as:

‘The night was exceptionally dark, there was no moon, and it was raining heavily.

The major explosion was followed by others. Almost all lights were extinguished

and soon the only illumination in and around the shattered bomb strewn building

was given by the fires which broke out’.

Superintendent of the Factory, Lawrence Gale spoke to the Liverpool Daily Post,

dated Wednesday 7th November 1945:

"At four in the morning on September 15 there was a shattering explosion in one

of the filling sheds and within a few seconds fires were blazing in the midst of the

bombs. There were about twenty-four operatives in the shed at the time, and

eight of them were killed outright by the blast. The tragic scene was aggravated

by a heavy downpour of rain and the fact that under the fallen masonry of the

roof, the floor was littered with explosive powder and bombs which could

detonate at any moment."

By the time it was morning and daylight, most of the fires had been extinguished

and after working tirelessly through the night the salvage work was finished. The

next gruelling task was to help clear the wrecked building, Bywater volunteered

to lead the team alongside three other colleagues

However, unlike the previous explosion, the ammunition which had caused the

accident consisted of anti-personnel, anti-disturbance and time-delay bombs

which were scattered through and beneath the debris and were in danger of

detonating without warning.

C a b ine t  S i x
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In his account of the events, Bywater recollects the gruelling task whilst

maintaining his sense of humour: 

“We did have some hilarious moments even in most gruesome circumstances

during the initial clean-up operation. In those first few days we were trying to

clear an entrance way into the building, treading warily but not meeting much in

the explosives field. After a day or two the smell became pretty intolerable, James

Murdoch and Bill Panton seeming to be affected. James asked for a mask which

did not satisfy him so I suggested a little drop of Dettol in cotton wool inserted in

the mask might help. I thought he should understand that it should be diluted. Not

only did he use it neat but obviously soaked the cotton wool in it. Result, a ruddy

blistered face … I think we chose to laugh at anything no matter how serious it

might be”

Just months after the second explosion, Bywater, alongside eleven others, was

awarded then the George Medal, receiving his decoration once again from King

George VI at Buckingham Palace on the 6th of November 1945.

Due to the scale of the task in hand, it took over three months to be completed

and posed a constant hazard. The slightest carelessness caused by any member of

the team could have easily jeopardized the lives of others. However, thankfully

the clearance task was successful and was completed without any casualties.

C a b ine t  S i x
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Richard Arthur Samuel Bywater was born in Birmingham on the 3rd of November

1913. In 1936, the same year as graduating, Bywater was appointed chief chemist

at Boxfoldia, where he remained until 1939 when he became a technical assistant

at the Royal Filling Factory at the Woolwich Arsenal.

After the outbreak of the Second World War, Bywater attempted to join the Royal

Air Force but was refused entry on the grounds that he was in a reserved

occupation. He returned to Woolwich and was placed in charge of the

Experimental Department. In 1940 when the Royal Arsenal was bombed, the fuse

factory was destroyed. The filling factory and light gun factory were also badly

damaged. 

Consequently, all work relating to the production of munitions was moved to the

ROF in Kirkby. Bywater also moved and became a Factory Development Officer. 

Bywater and his wife, Patricia, emigrated to Australia in 1954. There he helped set

up an ordnance factory in New South Wales and became an Australian citizen. On

retirement in 1976, he and Patricia farmed s on the Murray River. Bywater died in

2005, aged 91.

C a b ine t  S i x
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C a b ine t  S i x

Photographs taken by Sir Lawrence Gale part of the book, ‘R.O.F. Kirkby 1940-

1946: A Photographic History’
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C a b ine t  S i x

‘Honour for Kirkby Workers’

Arthur Bywater pictured receiving the congratulations from Group Three workers.

Date: February 1944

‘George Cross and George Medal’

Photograph of Medals awarded to Arthur Bywater .

Date: 1944 & 1945
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C a b ine t  S i x

The scale of damage from the explosion in the filling sheds which left many workers

dead or seriously injured.
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C a b ine t  S even

After being designated as a War Duration Only factory, the ROF Kirkby closed its

doors in March of 1946 after the end of the Second World War. There was a

change over from war work to peace work, and this involved finding jobs for the

10,000 employees. To accommodate this, and Employment Exchange was set up.

The site of the factory, which was still suffering damage from the accidental

bombing incidents, had gained interest from the Liverpool Corporation who were

interested in the site for use of an Industrial Estate.

For production, the factories had a Five Stage of Progress, which looked like:

1.       1940 – Pioneering State – Post Dunkirk, Anti-Aircraft material and the Blitz

2.       1941 – Organizing – Desert War, Anti-Tank Ammunition and mines.

3.       1942 – Re-Organising – Mass Bombing of Germany, Filling Bombs and flares.

4.        1943 – Preparing for D-Day

5.        1944 – VE Day– Running down period (Closure)

Production at ROF Kirkby was responsible for 10% of ammunition used during the

Second World War.

As discussed previously, the land that was used for the ROF Kirkby, had originally

been part of a negotiation with the Earl of Sefton, to instead be for either an

industrial estate or even a housing estate. This was because of the subsequent

decline in shipping during the 1920s and 1930s, and it was realised that the city

needed to be less dependent on the port. At that time, Liverpool Corporation

were able to obtain special powers through an Act of Parliament, and through its

sponsorship of industrial estates it could attract new industries to the area. 

This also covered with assisting with the expansion of already established

industrial estates located within Speke and Aintree. However, even though it had

previously been successful, the port was excluded as it already existed in the city.

The first industrial estate was established at Speke and due to how successful it

was, Liverpool Corporation expanded the original location of the estate and

added a second estate at Aintree.
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C a b ine t  S even
In 1946, Liverpool Corporation acquired a 99-year lease on the land and property

from the Ministry of Supply and immediately began developing the site into a

modern trading estate. Existing buildings and parts of the site were let or sold on

lease to industrialists who altered and extended them to meet their

requirements, or else built entirely new factories.

The premises varied from a small room, which was let at a rate of 10 Shillings per

week, to large factories which were sold for thousands of pounds.

In 1947, after a visit to the area, novelist and playwriter, J. B. Priestley described

Kirkby Industrial Estate, as “a huge wilderness of disused buildings and mounds

covering hundreds of acres”. He also wrote that, “the place still looks horrible with

blackened steam-pipes wandering over the stricken landscape, blast walls half

pulled down and huge mounds of earth not yet levelled”.

In the same year, a Liaison Officer for Liverpool Corporation Industrial Estates, Mr

A Marshall, who was responsible for not only Kirkby, but also Speke and Aintree,

played an important role in the development of the Kirkby estate. The first early

years of the Kirkby Industrial Estate were difficult, as many businesses needed

convincing to take the risk of coming to Kirkby.

In his job role, Marshall would travel miles across the country in pursuit

approaching of industrialists and ‘hard-headed businessmen’. Once he succeeded

with a few firms, more and more began starting to show interest. Especially when

Marshall was able to show them plans for the creation and development of the

area, successfully convincing them that Liverpool was a growing area.

In her book of Kirkby: Past and Present, Joan Roberts of Kirkby Local History

Society, recalls of some of the disadvantages of the early days of people who

were trying to grow their business. In a direct quote from her book, Roberts

mentions that, ‘the great irritation was the shortage of petrol for which coupons

were still being issued…Petrol was so scarce that people on the estate were forced

to share each other’s cars…as well as sharing cars, it is also said that people

shared sweeping brushes…one sweeping brush, in fact, was shared between three

factories and its ownership was hotly disputed’.
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C a b ine t  S even

An open page of the book, Kirkby: Past and Present, discussing the beginning of the

Industrial Estate
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C a b ine t  S even

A fold out map of the Industrial Estate

and Kirkby from the book, ‘Kirkby Urban

District Council: Official Guide and

Industrial Review’.
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C a b ine t  E ight  

An open page from the book, ‘Kirkby Urban District Council: Official Guide and

Industrial Review’. 
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C a b ine t  E ight  

An enlarged image of the photograph taken from ‘Kirkby Urban District Council: Official

Guide and Industrial Review’, on the previous page. The photograph shows how the land

that had previously housed the Royal Ordnance Factory, is now part of a major industrial

estate that is continuing to thrive.
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C a b ine t  E ight  

‘Memorable business in the 1950s’

Advertisements for some of the

bigger brands that occupied the

Industrial Estate from the 1950s and

onwards.

Date: 1950s & Onwards

Birds Eye established a factory on the

industrial estate, which employed

thousands of workers over the span

of thirty years

Date: 1950s & Onwards

Pendleton’s known for its ice-creams

and lollies, ran by the three sons of

William Pendleton, on Newstet Road

within the estate until 1979

Date: 1950s & Onwards
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C a b ine t  E ight  

Hygena became involved with the design and manufacture of kitchens for post-war

houses, with their headquarters being located within the industrial estate.
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C a b ine t  E ight  

Kraft Factory processed large

quantities of cheese for the

government during the Second

World War, production was

located to the industrial estate

in 1957, employing over 1,500

workers.



Knowsley Archives Service, based in The ARK: Archive Resource for

Knowsley, is home to a wide range of resources that describe the

heritage of the people and communities that make up the Borough of

Knowsley.
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Cred i ts

Our Mission Statement is:

• To collect, preserve and organise archive materials relating to the people

and places of Knowsley, creating a collective memory for the borough that

is accessible for research and consultation, either physically or online

through digital content and finding aids

• To encourage learning through engagement, offering support to

individuals and groups as they explore the collections, enabling our

communities to develop a sense of pride and place

• To promote Knowsley’s rich heritage, sharing an understanding of the

history of the communities that make up the borough of Knowsley

Knowsley Archives Service was awarded Accredited Archive Status by The

National Archives in November 2017 and was retained in 2024

Exhibition Space - Knowsley Archives Service at The ARK (Archive

Resource for Knowsley)The Kirkby Centre – First Floor, Norwich Way,

Kirkby, L32 8XY

Curated by - The team at Knowsley Archives Services


