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It has been 100 years since the Geneva Protocol was drawn up and signed at a 

conference held in Geneva under the auspices of the League of Nations. This protocol prohibits 

the use of chemical and biological weapons in war. Held from 4 May to 17 June 1925, the 

provisions of this agreement entered into force on 8 February 1928. On the centenary of this 

event, it seems appropriate to look at one of the weapons called ñthe most effective chemical 

weapon ever devisedò. However, somewhat perversely, its use may not even have been banned 

by the Geneva Protocol.1  

ñSecretò is a word that is heavily overused, but in this case, it seems to be appropriate. 

All those involved in the development, manufacture, deployment, and disposal of this weapon 

were sworn to a lifetime of secrecy, and it appears that they kept their word, other than Major-

Gen C. H. Foulkes, who spilled the beans in his book 'Gas!' the Story of the Special Brigade, 

published in 1934.2 However, this book was not widely read at that time, apart from students 

of chemical warfare, and it only reveals a few basic details. A detailed examination of over 70 

documents held at The National Archives, most of which were not released until 1970 and 

made available much later, and are stamped ñSECRETò, indicate what hidden events took place 

in Morecambe, Lancashire in 1918/19, putting the residents of both Morecambe and Lancaster 

at great risk of poisoning or hasty evacuation for over two years. The device manufactured 

there and its use in 1919 in north Russia have never been officially acknowledged. For the first 

time, the full story of the production and use of the óMô device is revealed. 

The ongoing research and deployment of the arsenic compounds used in all  weapons is 

also covered, including that in the Second World War, when the compound known as DM, 

together with arsine gas, was considered in case Britain were invaded. These compounds were 

used in the Vietnam War, and they are still regarded as a threat when used from time to time 

by terrorists.  

Unfortunately, the legacy of arsenic in the environment is something we cannot easily 

forget. The disposal of chemical weapons containing arsenic has proved to be problematic and 

poses an impending threat to the health of many people for years to come. Incredibly, natural 

sources of arsenic are now threatening human civilisation.  

Recent research by the author has linked excessive cases of Pagetôs Disease, suffered 

by women in the Lancaster area (which includes Morecambe), to the production of arsenic-

based weaponry there in 1919. If this theory is confirmed as correct, it solves the baffling case 

of the unknown cause of this disease, the second most common form of bone disease.  

 

  

 
1 The USA was one country which did not accept it was banned.  
2 !ǎ ƛƴ ǎƻ Ƴŀƴȅ ōŀǊŜƭȅ ŘƛǎƎǳƛǎŜŘ άƳŜƳƻƛǊǎέΣ ǘƘŜ ŀǳǘƘƻǊ ǎƻǳƎƘǘ ǘƻ άǘŀƭƪ ǳǇέ Ƙƛǎ ƛƴǾƻƭǾŜƳŜƴǘ ŀƴŘ ƧǳǎǘƛŦȅ ǘƘŜ ǳǎŜ 
and exaggerate the importance of chemical weapons. This is hardly a balanced account, but it does provide 
some interesting information.   
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Introduction  
 

This book originated from my personal interest in researching my family history, 

specifically that of a great-uncle who served as a minister in the Tasmanian House of Assembly 

during the 1930s.  With limited family information or records available, I spent hours 

researching Australian newspaper articles.3 However, I uncovered very little about my great-

uncleôs war recordðuntil I came across a 1999 article by British war historian Simon Jones, 

discussing the use of a secret device in North Russia.4 This provided me with the impetus to 

undertake further research.  

For many, World War 1 ended on 11 November 1918. Yet, for some Allied soldiers 

and sailors, military service overseas continued beyond the Armistice. A secret chemical 

weapon was ready for deployment when the Armistice was declared, and Winston Churchill 

was determined to use it. My great-uncle, somewhat reluctantly, found himself playing a very 

significant role in the production and deployment of this device. It is hoped that this book will 

shed some light on the scientists and engineers who put their health and lives at risk in 

developing chemical weapons. It also provides a fascinating insight into the thinking of 

Winston Churchill, the War Office, and the military generals at that time, and their aspirations 

for chemical warfare after the Armistice.  

Very little has been published about chemical weapons after World War 1, with arsenic-

based products, in particular, receiving scant attention. It is possible that chemists have been 

reluctant to publicize their involvement in such work, and historians have been more concerned 

with politics and military matters than with science. Much of the information contained in 

National Archives files regarding these weapons has never been previously published. This is 

the story of a novel arsenic-based chemical weapon and the subsequent development of this 

and other similar weapons, with my great-uncleôs involvement in the production and 

deployment of this weapon at its core. Some military historians may say I have included too 

much chemistry, whereas chemists and chemical engineers may say that there is not enough. I 

have tried to strike a balance.      

The production and deployment of these arsenic-based products as chemical weapons 

was discontinued in about 1970. It may be thought that the world is now free from the risk of 

arsenic poisoning, but in fact, the reverse is the case. Health experts have called the current 

situation the ñworst mass poisoning of a population in history,ò with tens of millions, possibly 

over 230 million people, poisoned by arsenic.5 A growing body of research suggests that 

climate change could be supercharging the problem of arsenic-contaminated water and the 

resultant uptake of arsenic by rice.6 There remains the risk of arsenic compounds being used 

by terrorists and those with malicious intent.  

Chemistry runs in my family. My paternal great-grandfather managed the most 

productive gold mine in Tasmania, my grandfather was an inventor of chemical processes, and 

my late father was Head of Department and Professor of Chemical Engineering at Birmingham 

 
3 I am indebted to Trove, a free online research portal. Trove is a collaboration between the National Library 
of Australia and hundreds of Partner organisations.  
4 Simon Jones, bƻǊǘƘ wǳǎǎƛŀ мфмфΥ .ǊƛǘŀƛƴΩǎ ŦƛǊǎǘ ŀƛǊ-dropped chemical weapons and When Chemical Weapons 

Were First Dropped From the Air, North Russia 1919. Imperial War Museum Review (No. 12, 1999).  
5 E. Shaji, et al. Arsenic contamination of groundwater: A global synopsis with focus on the Indian Peninsula. 
Geoscience Frontiers, Volume 12, Issue 3, May 2021. 
6 Columbia University Mailman School of Public Health. Climate Change May Lead to Rising Arsenic Levels in 
Paddy Rice, Increasing Health Risks. April 16, 2025. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1257621/
https://simonjoneshistorian.com/2019/08/27/first-air-dropped-cw/
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University, England. He studied as a postgraduate chemist under Sir Eric Rideal, who worked 

for the Munitions Inventions Department in 1917 and was awarded an MBE for his work in 

1918.  

On my maternal side, a great aunt was employed in 1916 by Lieutenant Colonel Arthur 

William Crossley, who was secretary of the Scientific Advisory Committee and the 

Commercial Advisory Committee, later put in charge of managing the Porton facility. She had 

to take alternative employment as an inspector of optical munitions after suffering gas 

poisoning in France, having accompanied Crossley there. While I did not follow in their 

footsteps, studying civil engineering instead, I have retained an interest in both chemistry and 

history. 

At the age of 16 or 17, most of us have had to decide whether to pursue either science 

or arts studies, often neglecting the other branch. My late father, Professor John Tasman 

Davies, believed that students should take an interest in all subjects, regardless of their 

specialty. He wrote a book, The Scientific Approach, explaining to non-scientists how scientific 

theories are initiated, developed, and refined. I make no apology for mixing science and history.  

There is little mention of women in this narrative. This is not a case of misogyny by the 

author. At the start of the twentieth century, women were regarded as incapable of 

understanding military and scientific matters. In 1920, Oxford University finally awarded 

chemistry degrees to women. It was therefore inevitable that women did not occupy prominent 

positions in science and engineering at this time. However, some intrepid women broke the 

mould, and the author has written about his great-aunt, who was one of them.7  

Military ranks are an issue that I have not been able to resolve. Officers were frequently 

promoted to a more senior rank temporarily for a particular campaign or operation, later 

reverting to their previous rank. Ranks often changed because of promotions, both during and 

after an assignment. I have used the rank in official communications assigned at the time a 

report was made. Russian place names have almost invariably changed, either completely or in 

their spelling, since the Russian Civil War. Even then, some place names were spelled 

differently by various parties. I have used the most frequent spelling now used in English, but 

with that found in records at that time, when quoted ad verbatim, which may vary. As north 

Russia is not a recognised territory, ñnorthò has not been capitalised. There are differing 

opinions as to whether chemical weapons named after inventors should be capitalised. I have 

adopted capital letters for these.  

My thanks go to friends and family who offered their suggestions and corrections to the 

text and to the staff at The National Archives in Kew, Greater London, who made some 70 

documents available for inspection. A mention is due to Brett Edwards, who hosts the podcast 

series, Poisons and Pestilence, and who has offered to feature the early part of this book in his 

series of podcasts.  

   

Brian Tasman-Davies 

Maidenhead, England. 

 

 
7 Brian Tasman-Davies. The most fearless woman in the world. 
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1. A Morecambe mystery 
 

The English County of Lancashire has varied and contrasting landscapes. The 

boundaries of that county have now been redrawn to reflect urban conurbations. Lancashire 

encompassed everything from the rugged fells of the Upper Lune Valley on the Yorkshire 

border to the industrial towns of the south. Its northern extremity included Barrow-in-Furness, 

a vital shipbuilding port separated from the rest of the county by the vast, treacherous mudflats 

of Morecambe Bay. To the south lay cities like Liverpool and Manchester, now part of 

Merseyside and Greater Manchester. In the northwest sat Lancaster, an ancient city on the 

River Lune, rich with Roman and medieval heritage. Like much of post-industrial Britain, 

Lancashire suffered significant economic decline and high unemployment following the 

Industrial RevolutionðLancaster included.  

So, when it was decided in 1915 that new munitions factories would be required to meet 

the insatiable demand for shells and later for chemical weapons, it was logical that a number 

of these factories would be situated in Lancashire. Lancaster had strong military connections, 

housing the King's Own Royal Regiment, which consisted of two regular and two territorial 

battalions. Local sentiment was therefore very patriotic, wishing to support the war effort and 

being proud to be of assistance by having a munitions factory in the vicinity. There was another 

advantage of the location in north-west England, and that was that such factories lay out of 

range of German air raids, although a few Zeppelins did manage to drop bombs here in 1916. 

Lancaster was thought to be sufficiently far inland to be safe from shelling should any German 

warship venture into the Irish Sea. Should any ship approach Morecambe Bay, it was likely to 

run aground on the treacherous sandbanks, although a U-boat did penetrate the south end of 

Morecambe Bay on one occasion. 

The National Projectile Factory (NPF), in Lancaster, was a purpose-built factory on a 

33-acre site, constructed on behalf of the Ministry of Munitions by Vickers Limited, who also 

managed the factory. Construction of the facility did not progress well, and although this started 

in 1915, the formal opening was not until November 1916. Rough castings were sent here from 

the Vickers factory in Barrow-in-Furness, which were then turned into finished shells. In 1918, 

this factory employed 4,684 men and 4,212 women and was the largest of Britainôs NPFs, 

manufacturing grenade mortars, 6-in., 8-in., 9.2-in. diameter shells, and 60-pound shells. The 

shells needed to be filled with high explosive, and another factory, preferably not too far away, 

was required for this purpose. Such a dangerous facility needed to be located at least one mile 

from any urban area and be near a railway line, preferably the one that served the Lancaster 

munitions factory. The location selected for this filling factory was a 260-acre site at White 

Lund on the outskirts of the nearby down-at-heel seaside town of Morecambe, no longer visited 

by droves of Yorkshire working men and their families at weekends and when on holiday. This 

site, which was then open farmland and marsh, was provided with railway sidings connected 

to the London, Midland and Scottish Railway, which served the port of Heysham and the 

Lancaster factory and led onward to the East Coast ports.8 In a similar timescale to the 

Lancaster factory, work at White Lund commenced in November 1915, and the site formally 

opened in July 1916 when the management was assigned to Vickers Limited. Shells were 

delivered by rail from Lancaster, filled with explosives (this was usually amatol, a highly 

 
8 Tim Churchill, Lancaster Archaeological and Historical Society. Contrebis, 2018 v36. White Lund National 
Filling Factory, Morecambe.  
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explosive material made from a mixture of 2,4,6-trinitrotoluene, known as TNT, and 

ammonium nitrate), and then exported by rail to ports for shipment to the theatres of war. In 

1917, the siteôs workforce peaked at over 4,500 but numbered on average 4,056 people, 2,504 

of whom were women. Some of these women had previously worked in textile mills and similar 

factories; others had been servants, working for the middle classes who suddenly found 

themselves without domestic help.9 The Morecambe factory had to compete with the labour in 

the Lancaster factory, and much of the workforce came from other places in Lancashire, 

Yorkshire, and Ireland, being accessible using the Belfast ferry from nearby Heysham. 

Morecambeôs underused boarding houses accommodated many workers, providing a lifeline 

to the local economy.10 

Labour levels at White Lund fluctuated as labour was difficult to obtain, partly because 

of competition from the nearby projectile works in Lancaster and partly because of the effects 

of TNT on the body. TNT poisoning could lead to death and permanent ill health, causing the 

skin to turn a bright yellow and giving the predominantly young women working with the 

substance the nickname ñcanary girlsò. Special rates of pay which exceeded local rates were 

allowed to ñshell fillersò given the dangers of handling TNT and tetryl, to maintain production 

rates. Workers naturally found this work distasteful and had to be regularly rotated to mitigate 

the effects of TNT poisoning. This often upset the other workers, who were sometimes put on 

TNT work against their wishes to provide cover. When handling tetryl, a special grease had to 

be smeared on the face, and respirators had to be worn when handling fulminate of mercury. 

Most workers in the filling factories were unskilled, initially drawn from the ranks of domestic 

servants, dressmakers, milliners, clerical workers, and dairymaids. As the fear of TNT 

poisoning increased at the end of 1916, appeals were made to women of independent means to 

join the workforce, such was the labour shortage.11 

 Disaster was to strike at White Lund on the evening of 1 October 1917. Initially kept 

secret and subject to censorship restrictions, it is now well documented as to what took place. 

The factory, which filled shells with highly explosive amatol, was destroyed by a huge series 

of explosions during the night. 22,000 shells and 300 tons of high explosive were on site, much 

of this arsenal being progressively detonated, either singly or in clusters. Over 100 buildings 

were demolished (mostly made from wood with roofing felt), whilst live shells whizzed above 

neighbouring towns. The explosions could be heard as far afield as Burnley, nearly 40 miles 

distant. Whilst shells screamed overhead, and houses were shaken by repeated explosions, the 

panicking inhabitants of Lancaster and Morecambe fled, some wearing just flimsy nightclothes, 

as they made their way towards the seafront or protective structures, such as underneath 

bridges. Others fled into the surrounding marsh, trapped in the sticky mud and having to be 

rescued the following morning. The reason that hundreds of deaths were avoided was by pure 

good luck, the workers taking an evening canteen break at the time of the first explosion, the 

canteen being situated to one side of the main complex. The last fire was extinguished on 4 

October 1917, with ten workers killed and many injured.12 Four men were awarded the rare 

Edward Medal in Silver for their actions in preventing an even greater tragedy. The cause of 

 
9 Taylor Downing, Secret Warriors, p171 
10 Ian Gregory, Corinna Peniston-Bird, Peter Donnelly, Michael Hughes, Great War Britain Lancaster: 
Remembering 1914-18.  
11 Ministry of Munitions, History of Ministry of Munitions, (thereafter referred to as HMM) volume X, Part V, Ch 
IV, pp.32 ς 33. 
12 The Daily Post, Preston, 25 January 1919. <http://www.kingsownmuseum.com/1917-104.htm> 

https://archive.org/search.php?query=creator%3A%22Great+Britain%3A+Ministry+of+Munitions%22
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the explosion was never established; there were rumours of a Zeppelin attack or a German 

bomb, but it is now thought that a discarded cigarette butt could be to blame.13 As may be 

imagined, the traumatised workforce who had fled the area in panic, some travelling many 

miles on foot, did not relish the thought of working there again. They were given two weeksô 

wages, and most workers were dismissed. Some workers applied for work at the Labour 

Exchange and were reallocated to other munitions factories. Before the war, work in 

Morecambe had mainly been associated with a holiday resort; the other local trades were 

fishing, shrimping, mussel and cockle gathering, the latter a dangerous occupation on account 

of the rushing tidal waters over the flat sands of Morecambe Bay.14  

     

 

   

 

 
13 The coroner was unable to establish the reason. <http://www.kingsownmuseum.com/1917-104.htm> 
14 Tim Churchill, White Lund national filling factory, Morecambe. Contrebis 2018 v36. Lancaster Archaeological 
and Historical Society. 

Fig 2a Details of the lines around Morecambe in 1913 originally published by the Railway Clearing House. Reprinted in 

'Pre-Grouping Railway Junction Diagrams 1914', published by Ian Allen (ISBN 0 7110 1256 3). The red line is the 

London and North Western Railway. The White Lund site lay immediately to the south of Torrisholme East Junction on 

the London, Midland and Scottish Railway to Leeds (Green line). The section of the line from Lancaster to Morecambe 

and Heysham was one of the first to be electrified in the UK in 1908, but was closed in 1967, with the exception of the 

link between a new Morecambe station and Heysham. The Lancaster National Projectile Factory was a little to the north-

east of Green Ayre station. Steam locomotives were used for freight transport and those shown in fig 2 in the sidings.   

 

Fig 2b This locomotive was one of three 

built in 1916 by Andrew Barclay for 

Vickers Ltd to work at the National Filling 

Factory at Morecambe. It was a fireless 

locomotive which means that it had a 

steam accumulator rather than a boiler 

and was charged up with steam from a 

stationary boiler. This arrangement meant 

that there was no chance of it starting a 

fire. The locomotive is now at the Swansea 

Museum Collection Centre and is not on 

display to the public. 
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Fig. 3. The White Lund site in 1917. The explosions in October 1917 completely destroyed all the facilities within 

the red box. King's Own Royal Regiment Museum (kingsownmuseum.com). 

 

 

Fig. 4 The White Lund canteen, where many of the workforce were situated at the time of the explosion. Lancaster 

City Museum.  

Area in red box was 

destroyed by explosion. 

Red circle shows canteen. 

http://www.kingsownmuseum.com/1917-exhibition-025.htm
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The White Lund site was huge, and some buildings escaped demolition from the 

explosions. These were more substantial buildings to the north of the site and those on the 

western fringe.15 The site now had to be cleared of live ammunition, chemicals, and debris. 

This was a hazardous occupation for those involved and took several months, with police 

patrols being arranged to keep people away from the site.16 Unfortunately, two men were killed 

during the clearance operation. Later that month, a committee was established at Morecambe 

to debate the rebuilding of facilities on the site. Many residents and businesses were not keen 

on a replacement factory to make high-explosive shells; however, that was what was being 

considered. The committee initially decided to rebuild the works, and plans were put in place 

to that effect. 3,000 tons of steel were ordered to be set aside to erect new, much more 

substantial buildings. 

On 10 November 1917, the Morecambe Master Buildersô Association wrote in strong 

terms to the Minister of Munitions, Winston Churchill. Morecambe, they stated, had been 

suffering from the ongoing effects of the South African War and World War 1 for 18 years. As 

a result, the local economy had collapsed, and there were 400 empty houses in Morecambe, 

many of the residents being elderly. The explosion had now deterred people from living there, 

and the reconstruction of a factory for filling shells would result in this situation remaining. 

They said that a facility like this should be located at least four miles from residential areas. A 

withering critique of the previous construction methodology for the shell-filling facilities 

followed, stating that they should have been designed to resist explosions and to be fireproof. 

The association insisted that the nature of the works be changed to avoid any repetition of the 

disaster.  

The reconstruction committee was unmoved by this petition and proceeded to plan the 

rebuilt shell-filling works, deciding where each facility should be located. By mid-December, 

the rebuild was requested as a matter of urgency to fill 12-in. shells, which were a particularly 

urgent requirement. Plans were prepared to send a working party of 1,500 workers to 

Morecambe, but the suggestion to recruit Irish workers to make up the balance was not 

followed up. The reconstruction of the factory at White Lund would undoubtedly have 

proceeded, but there was a shortage of chemicals to fill shells, and the existing filling factories 

were adequate for the supply available. In the spring of 1918, any plans to rebuild the factory 

for shell filling were dropped, the factory being retained to recover TNT and other materials 

from shells.17 After the Armistice in November, nearly all the armament factories ceased 

production within a few weeks. The Lancaster factory was turned over to the manufacture of 

250-pound and 500-pound aircraft bombs, which were little more than artillery shells dropped 

from aircraft; this did not involve the White Lund facility.  

The next significant reported event occurred in 1920. On 14 January, nine people were 

killed in a further accident that involved emptying live shells, and soon afterwards, the site was 

decommissioned, being sold in 1927, with part of the 260-acre site being used to make 

tarmacadam.18 There appears to be a gap in the knowledge of what happened (if anything) at 

White Lund from mid-1918 to January 1920. A website called Documenting Dissent, the book 

 
15 Some of the brick buildings survived for many years. See <http://www.kingsownmuseum.com/1917-
exhibition-023.htm>. The surviving buildings included the paint shop, explosives magazines, and part of the 
powerhouse. Some sources give the size of the site as 400 acres. 
16 The National Archives (TNA) MR 1/1801/2. Lancashire: Morecambe. Site plan of the C Filling Factory. 
17 The National Archives (TNA) MUN 4/1710 N.F.F., Morecambe: Committee on Reconstruction after fire. 
18 All those killed were local, from Morecambe, Heysham and Lancaster, indicating that this work was not 
undertaken by the army or imported labour. 

http://www.kingsownmuseum.com/1917-exhibition-023.htm
http://www.kingsownmuseum.com/1917-exhibition-023.htm
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Secret Lancaster by Billy Howorth, and other local history websites state that the White Lund 

site was abandoned, never reopening. The local council and Lancaster Civic Society mention 

that HS (mustard gas) was used to fill armaments, the site being partially rebuilt. The British 

War Work Tokens website gives a similar message. Historic England states, ñSome (HS) filling 

was also carried out at NFF No. 13 Morecambeò; elsewhere (in Heritage Gateway), that the 

factory was soon rebuilt, probably in brick, and engaged in the filling of chemical munitions.19 

A Lancaster Archaeological and Historical Society (LAHS) article states, ñSome new buildings 

were erected and were used as stores and for dismantling live shellsò.20  It would appear from 

previous research that nothing of note took place after the massive explosion, other than the 

possible very short-lived filling of mustard gas shells, so that possibility needed to be 

investigated. The Germans had used mustard gas since the summer of 1917, and Britain was 

slow to catch up. Mustard gas was first used by the British in June 1918, before the large-scale 

production at the main filling factories had commenced in late August of that year. If mustard 

gas shells were filled at White Lund, the mustard gas must have been manufactured somewhere 

not too distant. The main mustard gas factory in the UK in 1918 was at Avonmouth, 200 miles 

to the south, and this facility was not actively producing the substance in quantity until late 

August of that year. The filling factories associated with Avonmouth were based at Chittenden, 

near Bristol, with smaller filling facilities at Banbury and Hereford (Rotherwas). However, 

before the Avonmouth facility was operational, small quantities of mustard gas were 

manufactured at a factory in Manchester. 

Mustard gas is an oily liquid when used to fill shells. It is a rather nasty substance which 

causes painful injuries to the mouth, skin and lungs. A predominantly female workforce, many 

of them quite young, was employed at the filling factories. Factory workers often suffered from 

chronic mustard gas poisoning because of long-term exposure: symptoms included 

ñlistlessness, ónervous debilityô, headaches, indigestion, spasms of the eyelids, breathlessness, 

and inability to do a full dayôs work.ò Industrial workers suffered from frequent cases of 

bronchitis, asthma, throat and lung infections, chest and heart problems, and depression or other 

recurring but vague ailments. Many gassed soldiers and factory workers found it difficult to 

work after the war because of frequent illness and difficulty breathing. Incredibly, more British 

factory workers suffered from HS gas poisoning than the German troops against whom they 

were used; the substance is carcinogenic, causing lung cancer in some workers. A special 

hospital was built at Avonmouth to take casualties from there and nearby Chittenden, with 

2,600 cases recorded in just a few months.21 If mustard gas was handled at White Lund, it was 

odd that the local Queen Victoria Cottage Hospital complained in early 1919 that it was in 

financial difficulties, as there were far fewer patients to treat than when the main facility at 

White Lund was operational.22 Whatever was taking place there did not appear to have resulted 

in any significant number of casualties. Further research was required to solve the mystery. 

Until 1915, the War Office had been responsible for designing, ordering, and inspecting 

all the stores needed for the armed services, while a few government departments and agencies 

dealt with labour requirements. The war required a rethink as civilians and industries were 

 
19 First World War National Factories: An archaeological, architectural and historical review, p82. 
<historicengland.org.uk>  See also Heritage Gateway ς Historic England Research Records for NFF13. 
20 Tim Churchill, White Lund national filling factory, Morecambe. Contrebis 2018 v36. Lancaster Archaeological 
and Historical Society.  
21 L.F. Haber, The Poisonous Cloud, p251. 
22 Lancaster Observer and Morecambe Chronicle, Friday 24 Jan 1919 p3. This hospital had only 189 cases 
throughout 1918, with just 22 deaths. 

https://historicengland.org.uk/research/results/reports/7543/FirstWorldWarNationalFactories_AnArchaeologicalArchitecturalandHistoricalreview
https://historicengland.org.uk/research/results/reports/7543/FirstWorldWarNationalFactories_AnArchaeologicalArchitecturalandHistoricalreview
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tasked with helping the war effort. A Ministry of Munitions was established to coordinate and 

manage the supply of munitions and labour for the war effort. The Ministry was staffed not 

only by civil servants but also by businessmen in a bid to dramatically increase the production 

of munitions and weapons. At the end of December 1915, there were 73 new sites for factories, 

and by the end of the war, there were over 218 new (or adapted) factories in operation, covering 

a wide range of munitions and other products used in the manufacture of munitions. These 

included national shell factories (for light shells) and national projectile factories (for heavy 

shells), HM explosives factories, chemical warfare factories, and national filling factories, as 

well as factories to make gas masks.  

In 1916, it was proposed that a record be kept of the organisation and executive activity 

of the Ministry. This may have been because there was no certainty that the Ministry would 

survive the end of the war, and the officials involved would be dispersed and no longer readily 

available for consultation. It was felt by the Ministry that such a record would assist in any 

preparation for a future war and that it might solve some problems of organisation after the war 

was over. The compilation of the History of the Ministry of Munitions started at the end of 

1917; this history only covered up to the Armistice, although the Ministry did continue beyond 

that date. Initially, topics were relegated to broad groups, and it took until 1919 for a plan to 

emerge, which consisted of the work being split into ten volumes, with a final volume to bring 

the work together. The narrative in the first version of this history was amended and reformatted 

and was eventually published as twelve volumes in 1922. This historical record was not widely 

disseminated, restricted to the release of copies to some university libraries along with a dozen 

or so libraries in major cities and museums. However, the most pertinent volumes to any 

investigation lie in volumes nine to twelve (given Roman numerals), which had not been 

distributed with the other volumes and were not declassified until 1953.23 

Volume X of History of the Ministry of Munitions states that a small portion of the 

White Lund factory site was rebuilt after the spring of 1918 and ñused for certain operations in 

poison gas filling,ò which may have been assumed to mean filling shells with HS gas, possibly 

on an experimental basis, before the main sites were operational.24 An appendix states it was 

used for ñexperimental filling and assemblingò without giving any further details.25 An earlier 

volume states, ñIt was at first considered essential that this factory should be rebuilt to provide 

sufficient filling capacity for the 1918 programme. Increasing tonnage difficulties led, 

however, to further reductions in the gun ammunition programme, and the reconstruction of 

Morecambe was eventually abandoned in the spring of 1918, save for a small portion of the 

factory which was rebuilt for certain operations in poison gas fillingò.26 The statement ñcertain 

operations in poison gas fillingò is somewhat vague, possibly deliberately so.  

No doubt, a facility was needed to decommission and break down the TNT and high 

explosive shells still to be found both on the site and at Lancaster, hence the need to rebuild 

 
23 Denys Hay, The Official History of the Ministry of Munitions. Declassification of volumes 9-12 in 1953 is 
mentioned on the Imperial War Museum website. 
24 History of the Ministry of Munitions (HMM), Volume X, Part V Ch IV, p43. Also, volume XI, Part II, Chapter III, 
p26 mentions ΨPart of the National Filling Factory at Morecambe, which had been destroyed by fire, was also 
rebuilt for a similar purposeΩΦ An earlier paragraph mentions H.S. gas. British War Work Tokens states, άBy the 
Summer of 1918, N.F.F. No. 13 returned to production filling HS (mustard gas) shellsέ. See also HMM, volume 
XI, The Supply of Munitions, Appendix IX (relating to Chapter IV p57.  
25 HMM. Appendix IX List of factories engaged in Filling and Assembling of Chemical Ammunition referring to 
Ch IV, p57. 
26 HMM, volume V, Chapter 4, p43. 
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some sheds. Then again, perhaps ócertain operations for gas fillingô referred to another 

operation, one that was so secret that everyone working there was kept in the dark as to its 

purpose. If this were the case, surely any secret would have been disclosed shortly after the 

Armistice. 

Finally, some clarity is revealed in the History of the Ministry of Munitions volume XI, 

covering the supply of munitions, which states: ñOn 28 June 1918, the use of D.M. was 

recommended by the Warfare Committee, and it appeared probable that about 40 tons a week 

would be required for use. Accordingly, H. M. Factory, Ellesmere Port, was converted for the 

manufacture of D.M. at a cost of about £25,000. As rapid production was essential, military 

labour was used both for construction and subsequently for process work. The use of both D.A. 

and D.M. involved the impregnation of absorbent bricks with these substances (which were 

compounds of arsenic). The impregnation with D.M. took place at H.M. Factory, Ellesmere 

Port, the output commencing in October and the total output being 118 tons. The final filling 

was done at H.M. Factory, Morecambe, which had been destroyed by fire, but was partly 

reconstructed for the purpose. Supplies of D.A. and D.M. were just ready for use at the time of 

the Armisticeò.27Newspaper records for court cases in the spring of 1919 show that employees 

were working at the filling factory at that time. An article in the local newspaper on Friday, 23 

May 1919 states, ñComplaints were received that discharged soldiers had been given notice 

from White Lund Filling Factory, whilst men who had not been in the army were allowed to 

remainò.28  So, it would appear that the filling of something involving substances known as DA 

(diphenylchlorarsine) and DM (diphenylaminechlorarsine), both vomiting and sneezing agents, 

could have started in earnest in October or November 1918, as that is when supplies started to 

arrive from Ellesmere Port (in the Wirral, Cheshire, next to the Manchester Ship Canal) and 

Queensferry (in Flintshire, Wales, next to the River Dee estuary). Before this, only an 

exceedingly small quantity of these substances would have been available.  

A small factory at Rainham, East London, belonging to the South Metropolitan Gas 

Company, was brought under direct control of the Ministry, producing small quantities of DM 

from the summer of 1918.29 Production at the facility at White Lund would only have reached 

full  speed just one month before the Armistice, so any weapons or munitions could not have 

been used in World War 1. One might therefore conclude that this was just a very short-lived 

and insignificant period in the history of war munitions at White Lund. Winston Churchill, the 

minister responsible for chemical munitions at this time, was later to be appointed Secretary of 

State for War and Secretary of State for Air . He was most keen to use a game-changing 

chemical weapon before its secrets could be discovered by other nations.  

Tom Davies was an Australian metallurgist and mining engineer, originally from 

Tasmania, who, after earlier ventures testing for gold in Western Australia and Queensland, 

then in 1910 established a chemical laboratory and offices with his eldest brother in Melbourne, 

Victoria, working as an analyst, assayer, and metallurgist. In 1912, he maintained this business 

but also became a chemical researcher for Baring Bros, travelling to mines in Europe, the USA, 

and Asia, working on chemical patents. In late 1912, he left Australia for London, now working 

for the Gitsham Gold Extraction Company, giving demonstrations of a process which enabled 

the extraction of gold and silver from ores, disposing of the rights of the patent to an English 

 
27 HMM, volume XI, pp 52ς54. 
28 Lancaster Observer and Morecambe Chronicle, Friday 23 May p6. 
29 HMM, volume XI, chapter IX, p226. The precise location of the Rainham facility is unknown but is recorded 
as Essex which at that time included East London.  

https://www.britishnewspaperarchive.co.uk/search/results/1919-05-23/1919-05-23?newspaperTitle=Lancaster%20Observer%20and%20Morecambe%20Chronicle
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syndicate.30 He was still in London when 

war was declared, and at the age of 33, he 

voluntarily became Trooper Davies, 

giving up managing his lucrative 

consultancy business in Melbourne, 

Australia, and joining King Edwardôs 

Second Horse.31 This cavalry regiment of 

the British Army was created in 1914, 

being formed of British colonial citizens 

who were in Britain at the start of the war.  

On 16 April 1915, Davies, who 

was described as having blue eyes and 

being nearly six feet in height, was 

ordered to join the Royal Engineers as a 

second lieutenant. Receiving a military 

cross (MC) from King George V at 

Buckingham Palace after the battle of 

Loos, he was sent that autumn with 3,000 

gas filled cylinders to Salonika (now 

known as the port city of Thessaloniki, 

northern Greece), Egypt (Alexandria) and 

Gallipoli (Mudros) to advise commanders 

there about gas should the Bulgarians 

(Salonika) and Turks (Dardanelles, Sinai 

Peninsula and Palestine) decide to use this weapon. In fact, it was the British who intended to 

use gas against the Turks. A note from Churchill to the War Committee on 20 October 1915 

reads, ñI trust that the unreasonable prejudice against the use of gas upon the Turks will now 

cease. The massacres by the Turks of Armenians and the fact that practically no prisoners have 

been taken on the Peninsula, though there are many thousands missing, should surely remove 

all false sentiment on this point, indulged in as it is only at the expense of our own men. Large 

installations of British gas should be sent out without delay. The winter season is frequently 

marked by south-westerly gales, which would afford a perfect opportunity for the employment 

of gas by us.ò Although gas was sent to Gallipoli and Egypt, it was not used until 1917 and 

then only in limited amounts, such as in the second and third wars of Gaza.32  

After this brief tour of the Eastern Mediterranean, Davies returned to the Western Front, 

leading C Company in the Special Brigade of the Royal Engineers. In July 1918, having just 

recovered from a second gas poisoning in France (he was awarded a DSO at the end of 1917) 

and evacuated to London, Davies wanted to return to Australia, but, failing that, he believed 

his place was back on the Western Front, commanding C Company once again with the 

chemical warfare branch of the Royal Engineers. In the meantime, he was given the position 

 
30 Gitsham Gold Extraction Company. Process for the recovery of gold and silver from antimonial, arsenical, and 
other gold-bearing ores. Patented by James Gitsham. 
31 Tasmania Weekly Courier, 28 January 1915, Insert 2. His older brother William, who was a mining engineer, 
carried on the business for several years. 
32 The Second Battle of Gaza was fought on 17ς19 April 1917, following the defeat of the Egyptian 
Expeditionary Force (EEF) at the First Battle of Gaza in March. 

Fig 5 Trooper Tom Davies on his horse. Tasmania 

Weekly Courier, 28 January 1915.  
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of technical administrative assistant with the brilliant academic Dr Martin Lowry CBE FRS. 

Lowry was appointed head of the chemical department in Guyôs Hospital Medical School in 

1913 and became the first teacher of chemistry in a medical school to be made a university 

professor at the University of London. During and after World War 1, Lowry functioned as 

director of shell-filling (1917ï1919) and worked for the Trench Warfare Committee, Chemical 

Warfare Committee, and Ordnance Committee. Put in charge of the Gun Ammunition Filling 

Department at the Ministry of Munitions, one of his principal tasks was to find new ways of 

producing TNT, as there was little experience of manufacturing this in the UK.33  

 
33 Taylor Downing, Secret Warriors, p170 

Fig 6 Article about Tom and his brother c1917. Australian magazine (unknown).  
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Davies, who by now had been promoted to acting captain, was given to understand that 

he would not be given any more gas work than necessary, as he was recuperating after suffering 

from the effects of two gas poisonings. Shortly after he arrived in London from France, he was 

shown the design of a ñsmoke generatorò by Captain Goodwin, who asked for his opinion on 

certain aspects. A little later, he told Goodwin that he would need to get Lowryôs authorisation 

to assist further, as he was engaged with working on the capacities of shells and how to prevent 

their leaking, visiting explosive factories and factories disposing of high explosive shells.  

One of these factories was at Morecambe, where Davies met the managing director, Mr 

RA Stokes MBE, who showed him the TNT recovery plant. This was established to enable the 

breakdown of the shells and explosive material left on the site after the massive explosion and 

to deal with high-explosive shells from other sites. Stokes asked if Davies was from the Special 

Brigade, and then Stokes showed him the design of a smoke generator. Stokes came to London 

from Morecambe on several occasions, calling in to see Dr Lowry and Captain Davies (as he 

then was) to ask them for their opinions on the generator. Life in the UK did not appeal to 

Davies, and having completed his enforced convalescent period and been promoted to an acting 

major, Davies returned to France, arriving on 22 August 1918, assigned once again to lead C 

Company in the Royal Engineers Special Brigade.34 

Two days later, he was suddenly instructed to return to Blighty from France and ordered 

to report to the Chemical Warfare Department of the Ministry of Munitions head office in 

Whitehall Place, London, under the control of Brigadier General Thuillier. This general was 

briefly in command of the 15th Division on the Western Front when, against his wishes, in 

October 1917, he was appointed President of the Chemical Warfare Committee and Controller 

of the Chemical Warfare Department at the Ministry of Munitions, London. This committee 

had been created by Winston Churchill when he had been appointed Minister of Munitions and 

was intended to combine academic and industrial chemical expertise. Thuillierôs first action at 

the Ministry was to demand that eminent chemists, physicists, and physiologists help with the 

development and deployment of existing and new types of chemical weapons; ones that would 

hopefully be more effective in the war.  Major Daviesô name would have been on that list. 

There was one new chemical weapon that seemed to offer great potential, and which could 

enable a quick end to the seemingly interminable war. Such a weapon needed to be kept secret 

until it could be deployed, to avoid countermeasures being adopted by the enemy. A man with 

extensive experience in deploying chemical weapons in the field and good practical knowledge 

of chemical processes was required. That person also needed to work alongside Mr Stokes, and 

one man fitted the bill.  

Daviesô service record and reports from C Company with the Royal Engineers are 

covered up to September 1918, except for his travels to the Eastern Mediterranean, and there 

is then a gap until he is discharged from the armed forces with ill health and allowed to return 

to Australia in January 1921. A note in his medical records, completed in 1920, indicates that 

he was quite unwell and unable to board a ship to return to Australia at that time, but further 

details are lacking.35 He had been assigned to the Ministry of Munitions, which at that time 

was headed by Winston Churchill. In September 1918, he was dispatched somewhat 

unwillingly to Morecambe, being told that he would be letting Britain down if he did not go. 

He was to remain there for over six months on a very secret and dangerous mission.  

 
34 TNA WO 374/18434, Major Thomas Henry DAVIES. Royal Engineers.   
35 TNA WO 374/18434, Major Thomas Henry DAVIES. Royal Engineers.  Also, WO 95/549/2 and 3. C Company.   
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2. A verdant assassin 
 

It is generally thought that the modern use of chemical weapons began during the First 

World War. The Russians beg to differ, alleging that the Japanese used arsenic-based 

compounds when, in December 1904, they stormed Port Arthur. However, in this case, the 

poisonous fumes emanated from material impregnated with arsenic, which was then lit.36 

Scottish chemistry professor Lyon Playfair proposed to the British War Office and British 

Admiralty in 1855 that cacodylic acid be used as a chemical warfare agent against the Russians 

in the Crimean War. The British government consulted English scientist Michael Faraday, who 

thought the idea was barbaric, and Playfairôs proposal was rejected.37 

Germany, with its advanced chemical industry, which had previously been 

manufacturing dyes, developed many of the poisonous gases used in World War 1. Britain and 

France, with much smaller chemical industries, were not in the same league and often copied 

the German inventions. No other country had a chemical industry that came close to matching 

the combined output of the eight chemical factories in the Ruhr Valley. The French used tear 

gas before this, but on 22 April 1915 at 5 p.m., 171 tonnes of chlorine, which created a wave 

of asphyxiating gas, was released from cylinders embedded in the ground by German specialist 

troops. The gas cloud smothered a 6.5km length of the Allied line on the northern end of the 

Ypres salient. The French and Algerian troops in the path of the chlorine gas cloud fled in all 

directions, suffering over 3,000 casualties with between 800 and 1,400 fatalities.38 A new form 

of weapon had been used, and Britain and France felt compelled to respond. This included 

developing gas masks and forming specialist units dedicated to the use of chemical and 

flammable weapons. These units also had an advisory role in instructing the armed forces on 

how to mitigate the effects of an attack that used toxic and noxious chemicals. 

These Special Companies of technically skilled men had a depot at Helfaut, near St 

Omer, France. Major-General C.H. Foulkes of the Royal Engineers was put in charge, and by 

August 1915, four companies had been created. Most of the men had some knowledge of 

chemistry: schoolteachers, university lecturers, metallurgists, chemical engineers, or research 

chemists. Only a handful of men declined to join the Special Companies, most believing that 

it was their duty to serve their country in the trenches despite the unknown issues regarding 

chemical weapons at that time.39 Likewise, eminent scientists showed willingness to assist with 

Britainôs response to German gas, being quite happy to recommend different types to use at the 

front and advise on the best means to direct it at the enemy.40     

The initial gas of choice was chlorine, as had been used by the German army. This had 

to be transported in heavy cylinders joined by flexible tubing, which sometimes leaked and 

poisoned the crew when under fire. However, in due course, gas masks were developed, which 

negated the worst effects of this gas. Chlorine was subsequently replaced by shells containing 

phosgene and mixtures of chemicals, including smoke and tear gas, making it difficult for those 

on the receiving end to know what type of gas, if any, had been used in those shells. Germany, 

being ahead of the game, developed mustard gas, which is strictly speaking not a gas, being a 

finely dispersed liquid and sometimes called sulphur mustard. First used on the field in the 

summer of 1917, the British often called it H.S. (Hun Stoffe) gas. It took the Allies nearly a 

 
36 https://en.topwar.ru/138028-yadovitaya-galereya.html 
37 Michael Freemantle Cacodyl. Chemistry World podcast 25 Jan 2019. 
38 Taylor Downing in Secret Warriors, p176 states that there were 4000 casualties. Other sources state 
between 2000 and 3000. 
39 άC.H. Foulkes. άDŀǎΗέ ¢ƘŜ {ǘƻǊȅ ƻŦ ǘƘŜ {ǇŜŎƛŀƭ .ǊƛƎŀŘŜ, p57. 
40 Taylor Downing, Secret Warriors, p179. 
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year to produce mustard gas in large quantities, from the time the Germans first started to use 

it. Although not necessarily fatal, it took a high toll on the Allied forces.  

As the war progressed, neither side was making much progress on the Western Front, 

but the German navy continued to cause havoc with Atlantic and Mediterranean shipping. 

Troops were sent to Russia to try and divert Central forces there away from France, but this 

was only partially successful. Then, the Bolsheviks in Russia signed a ceasefire with Germany 

on 15 December 1917, formally withdrawing from the war with the signing of the Treaty of 

Brest-Litovsk on 3 March 1918. This freed up the German army and navy to concentrate their 

attacks elsewhere. It had been thought by the Allies that Murmansk and Archangel in north 

Russia could be useful as warship and submarine bases for the German navy, and so they 

decided to prevent that possibility by establishing positions there. 

With vast numbers of men killed or injured on both sides, it was starting to become a 

case of ñlast man standingò.  If only the Allies could invent and deploy something that would 

quickly end the seemingly never-ending war. The late American intervention in 1917 seemed 

likely to be decisive if resources could be properly trained and mobilised in time before the 

Germans overran the Allies on the Western Front. By mid-1918, the situation was finely 

balanced between the Central powers and the Allies. 

All parties were preparing for an enhanced war with an increased use of chemical 

weapons in 1919. By late 1918, France and the UK were finally able to produce significant 

quantities of mustard gas, and it was thought that this weapon, along with combinations of 

other gases, would have a devastating impact. It was estimated that in 1919, one shell in every 

four would have contained poison gas.41 However, at that time, gas had made a relatively minor 

contribution to the overall death toll in the war. High explosives from artillery, bullets from 

machine guns and rifles, grenades and other conventional weapons were responsible for most 

of the deaths. Even the introduction of tanks and aircraft later in the conflict failed to make a 

significant impact on the battlefield. As both sides were fairly evenly matched in weaponry, 

new forms of saturating the enemy with toxic chemicals were developed in the hope that they 

would tip the balance. On the Eastern Front, the lack of effective Russian gas masks was 

disastrous when the Germans used chemical weapons. However, the effect of these weapons 

on the Western Front, once effective respirators were developed, largely performed the 

function of an instrument of terror and psychological impact, demoralising the other party.  

ñGasò, the term usually applied to any chemical weapon requiring a mask or respirator 

for protection, could be somewhat indiscriminate, causing fatalities to many horses and local 

wildlife.42 On occasion, the attacking troops moved in too quickly and were poisoned by their 

own gas. Sometimes the direction of the wind would change, causing problems for those 

discharging the gas and the supporting troops. In a favourable wind, toxic gases could drift for 

more than ten miles beyond the trenches that were under attack, affecting the civilian 

population living there, along with their ponds, livestock, pets, and crops. Some chemicals, 

such as mustard gas, were particularly pervasive, affecting medical orderlies, doctors, and 

nurses treating casualties. They had to wear personal protective equipment (PPE) and take great 

care not to be in contact with the patientôs clothing if contaminated. Mustard gas could be long-

lasting, poisoning the ground and remaining active in the soil for several weeks, and if in high 

concentrations, sometimes for many years.   

 
41 TNA MUN 5/198/1650/30, Weekly Requirements in Chemical Shell: 1918-19. 
42 Some chemical weapons were not true gases, being aerosols, fine droplets or powders. 
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  Regrettably, many servicemen suffered long-term health issues because of exposure 

to gas, and many such cases were not adequately recorded in statistics released at the time. A 

maternal great-uncle of the author, a gunner, died five years after being poisoned by mustard 

gas, invalided, and coughing to death with fluid-filled lungs. Mustard gas penetrated clothing 

and wearing a gas mask for more than a few minutes could prove exhausting, preventing any 

great physical exertion and limiting oneôs usefulness in fighting. If a man fled from his trench 

because of fear of gas (or an ill-fitting or ineffective gas mask) and was then shot when exposed 

to fire, his death would not be attributed to gas. It is probable that the reported casualty rate 

from gas was vastly underestimated because, in many cases, gas may well have indirectly 

resulted in death from another cause. Soldiers poisoned by gas and with weakened immunity 

frequently succumbed to influenza, pneumonia, and other diseases.43 In some cases, death 

could take up to five weeks, during which victims were tied to their beds while they slowly 

suffocated. However, these chemical weapons did not usually give one side a significant 

advantage over the other and did not always live up to expectations. This was often either 

because commanders were ignorant of how to make the best use of gas or because they ignored 

advice from their chemical weapons officers.44 The weapons could be very weather-dependent. 

The effectiveness of chemical weapons in World War 1 is now often doubted by 

ñrevisionistò military historians, sometimes based on dubious statistics and memoirs. The 

effect of these weapons on the Western Front was indeed limited, but gas had a much bigger 

impact against Russia on the Eastern Front. Nonetheless, Albert Palazzo and Edward Spiers 

assert the importance of gas warfare to Britainôs tactical success.45 They argue, quite 

convincingly, that chemical weapons were more significant than some historians have 

suggested. The fact that all sides were gearing up to use these weapons in even greater numbers 

in 1919 indicates that they were thought at that time to be a very useful addition to conventional 

artillery shells.46  

Under General Thuillierôs direction, the British scientists studied the chemical literature 

of Britain, France, Germany, Italy, and Russia. At Porton, the toxicity and the possible 

remedies for 160 substances were examined, many of them lethal or toxic and with long and 

compound chemical names. Lt Colonel Harrison, who had developed the British gas masks and 

had been responsible for testing the arsenic-based gases at Porton, took over from Thuillier in 

the autumn of 1918, when Thuillier returned to combat, briefly leading the successful advance 

of the Italian armies before the end of the war.   

Mention of arsenic suggests poisoning, both deliberate and accidental. Arsenic is 

widely distributed, and ores containing this substance are frequently found in locations where 

copper, tin, zinc, cobalt, lead, silver, gold, nickel, or other heavy metals are mined, often being 

a by-product and dumped in tailings from the mines. This element was quite widely used in the 

19th century when combined with copper salts as a pigment, and as an insecticide and 

weedkiller. Emerald and Scheeleôs green were invented as synthetic colours, used for dyeing 

 
43 Corey J. Hilmas, Jeffery K. Smart and Benjamin A. Hill Jr, Medical History of Chemical warfare, Chapter 2 
History of Chemical Warfare, p41-42.  
44 Officers using gas for an assault needed to wait until weather conditions including the wind speed and 
direction were appropriate. Many officers, growing impatient, were unwilling to wait for such conditions. 
Conversely, chemical weapons could not always be used by defending troops in adverse conditions. 
45 Albert Palazzo. Seeking Victory on the Western Front: The British Army and Chemical Warfare in World War 
1, University of Nebraska Press; and Edward Spiers. The Gas War, 1915ς1918: If not a War Winner, Hardly a 
Failure: Paper in One Hundred Years of Chemical Warfare: Research, Deployment, Consequences. open access.  
46 Haber. The Poisonous Cloud. p. 163. 
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various merchandise such as clothes, toys, foods (even sweets), carpets, artificial flowers, and 

wallpaper. As the dangers of this element started to become apparent, demand dropped off and 

arsenic production from mines in Devon and Cornwall declined; most mines closed, with 

copper carbonate being used as a green pigment instead. However, a compound of arsenic was 

still used for medical purposes to treat syphilis, fever, and asthma. There was another use in 

Australia for arsenious chloride. There, it was used to treat prickly-pear cactus growth, and 

about 200 tons were shipped to Britain from Melbourne in the autumn of 1915, although the 

British had not decided how to use the compound at that time.  

Arsenic is a metalloid; sometimes behaving as a metal and sometimes as a nonmetal.  

Arsenious oxide, also known as arsenic trioxide and commonly known as white arsenic, is 

obtained as a by-product from the roasting of the ores of copper, lead, and certain other metals, 

as well as by the roasting of arsenopyrite and arsenic sulphide ores. When reduced using a 

substance such as nitric acid, white arsenic crystals become a colourless gas called arsine 

(AsH3), which gives off a faint smell like garlic or fish when mixed with air.       

In the summer of 

1916, it was decided to 

add arsenic to shells, but 

the price quoted by the 

Australians was 

considered to be too high 

and after some difficulty 

in production, arsenious 

chloride (known as BR 

after work undertaken by 

the company of Messrs. 

Boake Roberts) was 

eventually made by 

United Alkali at a plant in 

Widnes, Cheshire and 

later in Gateshead. Some 

of the arsenic needed to 

make arsenic trichloride 

was recovered from 

sulphuric acid production. Further supplies were now required, and arsenic was purchased both 

from abroad and from UK mines, such as the reopened Devon Great Consols Mine.47 Imports 

came from several locations, and on 19 August 1917, a torpedo fired by Austrian submarine 

U-40 sank the British cargo ship Gartness at a location 180 nautical miles south-east by east 

of Malta. The ship, en route from Ergasteria in Greece to Middlesbrough, had a cargo which 

included arsenic ore. 

Such was the bloodthirsty nature of some British Generals, many only believed that a 

chemical weapon that killed was of any use in battle. More humanely, it can be argued that an 

ideal chemical weapon would be one that allowed the enemy to be easily captured but without 

causing death or inflicting long-term health issues on those soldiers or their captors. This would 

only be possible if such a gas penetrated the gas masks used by the enemy (but not the assailant) 

and lasted just long enough for the soldier to be captured. By the end of 1917, none of the toxic 

 
47 HMM vol XI The Supply of Munitions, pt II Chemical Warfare Supplies, ch. IV. pp45 and 52. 

Fig 7. Devon Great Consols Mine Mill, calciners and labyrinth. 

 (OUGS South West (Archive) Branch Website). 
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gases that had been developed by either side had been very effective in any sense because of 

improved gas masks. However, the newly introduced mustard gas was an exception as it 

affected the skin, eyes, and respiratory tract, causing many injuries and much suffering, 

although fewer fatalities. 

In 1915, Germany had developed the first sneezing gas or sternutator, not dissimilar to 

tear gas, based on an arsenic compound, the gases called Clark I (known by the British as DA) 

and later in 1918, Clark II  (DC). Clark II was stronger and did not decompose in water. The 

arsenic atom in Clark 1 was attached to a chlorine atom, but in Clark II, this atom was replaced 

by one from the cyanide group. The name ñClarkò originates from the term Chlor-Arsen-

Kampfstoff, meaning chlorine arsenic agent. For unprotected troops or those using a standard 

activated carbon filter gas mask, it caused sneezing and was a respiratory irritant, which could 

also cause giddiness, numbness, and unconsciousness in extreme cases. Troops affected by 

these gases would become violently ill, sneezing, coughing and vomiting. In tearing off their 

gas masks and gulping down air, they exposed themselves to a following wave of a more deadly 

gas, such as mustard gas or phosgene, which would then be released. The irritant effect being 

more important than the chemicalôs lethality, in mid-1917, Germany started to use Clark I in 

trench warfare. It was often inserted into shells containing either TNT or other poisonous 

substances.  

As gas masks (called respirators) were developed, German chemists started to look for 

more effective agents (vomiting or harassing), which could defeat filters in the early versions 

of gas masks. In 1917, organoarsenic compounds were developed by a German scientist and 

manufactured by the chemical company, Hoechst AG. These German shells, first used in July 

1917, were called Blue Cross, although Clark I had previously been used in some Green Cross 

shells, which contained phosgene. These shells were not particularly effective against British 

troops who had improved gas masks. The Germans disseminated the arsenic particulates by 

embedding a glass bottle containing the powder in a high-explosive shell, but this explosive 

failed to create significant vaporisation, merely pulverising the powder. Consequently, this 

rarely produced sufficiently fine particles to penetrate the improved British respirator filters.  

The British had developed an irritating smoke weapon using stannic chloride, which 

was formed by reacting tin with chlorine gas at 115 degrees Celsius. This required a better filter 

to protect their troops, and between April and June 1917, they started to issue a particulate filter 

as an extension to their respirator on the Ypres salient. A new filter box incorporating the filter 

was then manufactured and issued from July onwards. This was fortunate as the new filter 

provided quite a good level of protection against organoarsenic compound particulates. Strictly 

speaking, these arsenic-based compounds were not gases but powders which, when heated, 

produced a fine particulate spray or aerosol. 

In Chemicals in War: A Treatise on Chemical Warfare, written by Augustus Prentiss 

in 1937, he reported that the Germans filled some 14 million Blue Cross artillery shells with 

DA or DC compounds (crystalline solids), producing an aerosol when mixed with an explosive. 

However, they failed to find a way of dispersing the poisonous dust to make it mask-penetrating 

except in high concentrations. This, he states, ñstands out as one of the few technical mistakes 

in chemical warfare that the Germans made during the World Warò. The Germans developed 

a gas mask to protect against Blue Cross shells, but it so restricted breathing that it was not 

widely used. Blue Cross gas did sometimes penetrate the French gas masks, while the latest 

British mask was less vulnerable. Colonel William Watson was very involved in discovering 

any new gases used by Germany, sometimes venturing into no man's land under shellfire to dig 
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up vitally important unexploded German shells. In September 1917, while head of the Central 

Laboratory at Hesdin in the Pas-de-Calais, he studied the particulate clouds produced by DA.48 

One of the officers there put a pinch of DA extracted from a German shell on the hot plate of 

his stove to see what would happen. The result was dramatic, the fumes driving everyone out 

of the building. The fine powder even infiltrated the latest pattern of German gas mask in a 

sufficiently high concentration, but achieving these ñfumesò or clouds of particulates was 

difficult in practice. The British, constantly playing catch-up in the chemical weapons race, 

now had to work out how to volatise the DA and designed a ñthermo generatorò for this 

purpose. This consisted of a tin containing the DA and a heating mixture weighing between 

two and three pounds, in separate compartments. However, it took some time to devise a 

satisfactory process to manufacture the DA crystals, delaying the introduction of this weapon. 

Sadly, Watson died as a result of cumulative gas poisoning in March 1919.  

British and Australian chemists had analysed the arsenic compounds of DA 

(diphenylchlorarsine) and DC (diphenylcyanoarsine) at their facilities at Wembley and at 

Porton Down.49 A substance known as DM (diphenylaminechloroarsine) had been synthesised 

in Germany in 1913; however, it was not used in chemical warfare at that time. It was at St 

Omer in France that it was discovered, by accident, that if DM crystals were heated to a very 

high temperature, the property of the gas changed, enabling the fine spray at quite low 

concentrations to penetrate the gas masks which were currently available. At about the same 

time, the Americans also independently discovered DM, calling it Adamsite, named after Roger 

Adams, a chemist with the US Army Chemical Warfare Service, who had spent a year studying 

in a laboratory in Berlin, Germany, before making his discovery at the University of Illinois.  

Both the British and the Americans were unaware of each otherôs work, and also that 

of the Germans. German scientists, led by Heinrich Wieland, had patented a process for 

Adamsite before the war, and it had been synthesised in 1915. Adamsite was studied during 

World War 1 at the Kaiser Wilhelm Institute for Physical Chemistry and Electrochemistry, but 

German accounts show that results were deemed insufficiently encouraging to pursue the 

substance as a chemical weapon.50 

In Britain, it was now a question of undertaking experiments with both DA and DM, 

along with another arsenic compound called TD (Triphenyl Arsenic Dichloride). Lt Col 

Watson stipulated that the experiments should fall under three headings: 1. Determining 

whether the dust particles really did pass through the German respirator drum and the best size 

of such particles; 2. The best type of shell or canister to produce the mist or dust; 3. Finding 

chemical compounds and chemical processes to make a suitable weapon on an industrial scale.  

Work on the above aspects on all three gases commenced in tandem. Two weeks later, 

in early October 1917, the filling factory in Morecambe blew up. Things were not going well 

for the British. Some of the urgently required shells were now in short supply, and they were a 

year behind the Germans in the production of mustard gas. Perhaps one or more of these 

arsenic-based compounds could make a difference. There was no time to lose.  

 
48 Hesdin is an ancient town, twelve miles above Montreuil on the river Canche. The lab took over a house and 
garden in the Avenue de Boulogne. 
49 Ian D Rae in Mining and using arsenic in Australia, states that a contingent of more than 100 chemists came 

over from Australia to work in the munitions industry in Britain. Some of these had previous experience of 

arsenic compounds. He states that arsenic compounds are still used in Australia to eradicate termite nests and 

in the tanning of leather and until quite recently, arsenic compounds were used for pest control. 
50 Benjamin Garrett, Historical Dictionary of Nuclear, Biological, and Chemical Warfare. 
 Historical Dictionary 

https://en.wikipedia.org/wiki/Diphenylcyanoarsine
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3. Trial and error  
 

Further experiments, commencing in September 1917, demonstrated that the German 

respirator drum provided more effective protection against gases and vapours than against 

small liquid or solid particles. In the case of gas or vapour, the molecules exhibited behaviour 

known as Brownian motion: the greater the motion, the greater the chance that the particles 

would be trapped by a filter. The motion of fine liquid and solid particles is less than that of a 

gas, and few filters can withstand a sufficiently large torrent of aerosol. Professor Leonard Hill, 

a physiologist, undertook some experiments with DM on rats and cats in February 1918 to find 

out what doses proved to be fatal to these creatures. The rats started to die on exposure at a 

concentration of 1 in 2,400, with all dying by the time a concentration of 1 in 1,600 was 

achieved when exposed for 20 minutes. In similar conditions, cats started to die at 1 in 3,000. 

It was declared that the lethal exposure at 30 minutes for animals was a concentration of only 

1 part in 20,000. Experiments now needed to be tried out on men. The exposure time was 

limited to 5 minutes, but even so, it must have been a terrifying experience for those involved 

in these trials. The limit of tolerance for that short duration was found to be 1 part of gas in 50 

million. 1 in 10 million caused nausea after 2 minutes, and 1 in 1 million for the same time also 

caused eye problems and vomiting. Further experiments with various concentrations of gas 

using a gas chamber continued until May 1918. These showed that at a concentration of 1 in 2 

million with another compound, DA, an observer wearing a German drum mask had to remove 

it after one and a half minutes. Even at a concentration of as little as 1 in 10 million, two 

observers with German masks could only last for five minutes with great discomfort, the drums 

being penetrated almost at once.  

 Colonel A.B. Soltau gave feedback on the effect of the German Blue Cross shells in 

the field. He reported that there was almost immediate pain in the nose and sneezing, along 

with watering or irritation of the eyes. This was quickly followed by a constriction in the throat, 

then nausea and vomiting. Some men also had pain in the chest and a feeling of constriction. 

In due course, the vomiting was replaced by gastric discomfort. The last of the symptoms to 

disappear, usually within 24 hours, was the pain in the nose and forehead. Early on, mental 

irritability, a disinclination to answer questions, and drowsiness were evidenced.  

 There were various means of dispersing toxic chemicals. Initially, cylinders had been 

used, but these were heavy and cumbersome, being mainly used for chlorine gas. Chemicals 

could also be mixed with artillery shells and fired from howitzers. Later, the British devised 

two weapons specifically designed to launch chemical weapons: the Livens Projector and a 4-

inch version of the Stokes mortar.  

The Livens Projector was originally designed to launch a 3-gallon drum of oil, which 

would then burst, spreading burning oil over German positions, like a giant flamethrower. It 

was then modified to fire canisters of poison gas. The Livens gas bomb was a thin-walled metal 

cylinder, 7.6 inches (19.3cm) in diameter and 22.5 inches (57.1cm) long. Its contents, normally 

either chlorine or phosgene gas, would be dispersed when the cylinder hit the ground. The 

projector had a range of about 1,500 yards (1,371m), but it was not very accurate and had to be 

dug into a trench to a depth of about one foot (30cm). It was used mainly against areas that 

were either strongly held or contained underground shelters in which the occupants were safe 

against artillery fire.  

The Stokes mortar was a simple weapon, consisting of a metal tube fixed to a base plate 

with a lightweight bipod mount. To operate the mortar, a mortar bomb was dropped into the 

https://en.wikipedia.org/wiki/Bipod
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tube. An impact-sensitive primer in the base of the bomb made contact with a firing pin at the 

base of the tube, igniting the propellant charge in the base and launching the bomb towards the 

target. The warhead itself was detonated by an impact fuse when it reached the target. The 

bomb was fitted with a modified hand grenade fuse on the front, with a perforated tube 

containing a propellant charge and an impact-sensitive cap at the rear. The range was 

determined by the amount of propellant charge used and the angle of the barrel, the range being 

anywhere between 100 and 1,000 metres. The recoil was exceptionally severe, and unless the 

bipod legs were properly set up, the firers were liable to injury. The standard diameter was 

three inches, but a small quantity of a four-inch (10.2 cm) version was manufactured and used 

to fire smoke, poison gas, and thermite (incendiary) rounds; the fired projectiles being 4 inches 

in diameter and 21 inches long (53.4cm). The pistol on the top ignited the fuse, which detonated 

the bursting tube running through the centre of the shell, causing the casing to burst open and 

release the gas. 

The TD, DA, and DM arsenic-based gases were not thought to be fatal and relied on 

the attacking troops following up and capturing the disabled enemy troops within a few hours. 

Production of the gases was initially difficult as the British and French were unaware of how 

the Germans made arsenic-based weapons, although they had some clues, and so large 

quantities were not available. Both the Livens Projector and Stokes mortar were considered for 

launching the device. The Livens Projector was certainly not the ideal launch weapon for the 

intended use, which required mobility and vast quantities of chemicals. The Stokes mortar 

required special 4-inch gas shells; this being considered a viable option, experiments using this 

weapon were undertaken. It was found that a mixture of DM, ammonium bichromate, charcoal 

and ammonium nitrate made a viable gas shell. However, using a Stokes mortar might not 

result in a wall of gas all along the length of a trench, which was the preferred method of 

application. The mortar was also vulnerable to counterfire, and any projectile fired from this 

mortar would tumble through the air, making precise positioning of the exploding shell 

impossible, an issue that would be addressed after the end of the war by adopting a rifled barrel.  

By the spring of 1918, Stokes mortars had fallen out of favour for firing chemical shells. 

However, the Stokes mortar was used in trials at Porton, mixing one part of TD or DM with 

two parts of ammonium bichromate with a 3-minute discharge. A jacketed cylinder containing 

12 lbs of DM with a heating mixture of iron filings, nitre and sand, invented by Captain Wicks, 

was also used in trials. One brave officer, Captain Walker, stood just 15 yards distant from the 

jacket for about a minute with a gas mask but with his eyes exposed. He suffered acute pain in 

the eyes for hours afterwards.  

There was another option for the deployment of the gas, similar to that used for smoke 

candles. This had the advantage that a canister could be thrown by ordinary infantrymen over 

the parapet of a trench like that of a grenade. Training was minimal and provided the wind was 

not too light or strong and blew in the right direction, the troops could follow up in a matter of 

an hour or two. This was the chosen method, promoted by Major-General Foulkes. The 

projectile body for chemical weapons used in Stokes mortars was a cylindrical tube, 4 inches 

(10cm) in diameter and 15 inches (38cm) long, but this casing for the device was smaller.51 

The terms type óOô and type óMô devices were used for weapons using DA and DM, 

respectively. To simplify the terminology, they were often both just called the óMô device, and 

 
51 The Imperial War Museum (IWM) has no record of the dimension of the ΨaΩ 5ŜǾƛŎŜ. Photograph Q 13629 of 
the device held by IWM suggests dimensions 3 inches by 14 inches as described by Harrison. The US M6 
Adamsite grenade was about 2 inches in diameter and 4 inches long.   

https://en.wikipedia.org/wiki/Percussion_cap#Primers
https://en.wikipedia.org/wiki/Hand_grenade
https://en.wikipedia.org/wiki/Fuze
https://en.wikipedia.org/wiki/Thermite
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this consisted of a canister containing the highly toxic chemical in particulate form (DA or 

DM), with a thermo generator which converted this chemical compound of arsenic into a dense 

canary yellow or white smoke with fine particles, quickly turning colourless when dispersed 

and lasting about two minutes. These canisters weighed less than three pounds (1.36kg) and 

contained a smoke mixture weighing about 18 ounces (just over a pound or about 0.5kg) made 

of DA or DM, plus a slow-burning pyrotechnic composition. According to Lt Col Harrison, 

they were about 14ò x 3ò (35.5 cm x 7.6 cm) in size. The upper part contained the arsenic 

compound, while the lower part had the vaporiser. The idea was that a very large series of 

canisters (also known as candles) was to be lit and thrown forward as far as possible, the fine 

particles of particle-laden smoke being allowed to drift in the wind towards the enemy.52  

The leading British chemist who investigated the nauseant DM spray, John Haldane, 

stated, ñThe pain in the head is described as like that caused when fresh water gets into the 

nose when bathing, but infinitely more severe... accompanied by the most appalling mental 

distress and miseryò. The effects of mild exposure could wear off in anything between a few 

hours and three days, but up to ten days for quite heavy exposure and even several months to 

wear off, if not fatal, in cases of severe exposure. However, exposure to arsenic trichloride used 

during the manufacturing process, which produced a weapon containing an arsenic compound, 

was a real possibility. This substance can be absorbed both through breathing and through the 

skin, with high exposure causing poor appetite, nausea, vomiting, stomach cramps, diarrhoea 

and even death. It can also result in skin rashes and red and watery eyes, damage the nervous 

system, and cause pins and needles and weakness in the hands and feet. Another common 

symptom of this highly toxic compound was irritation to the nose and throat.  

John Haldane believed, like Major-General Charles Foulkes, that these arsenic-based 

weapons would be a game-changer, shortening the war. Foulkes, the Director of Gas Services 

in the British Expeditionary Force, called it "the most effective chemical weapon ever devised". 

In his memoir about his time in charge of the Special Brigade, he states: ñThe óMô device was 

never used in France; but if its secret had been kept there is not the slightest doubt that its effect 

on the enemy, both moral and physical, would have been overwhelming; and if it had been 

properly and fully exploited it would have had a more important bearing on the course of the 

war than any other measure that was put to a practical trial on the battlefield or that was even 

consideredò.53 He hoped to use the óMô device to implement his ñfavourite planò of discharging 

chemical weapons on a stupendous scale before a major attack. Allied troops wearing a 

respirator with a special filter which protected against the particulates would ignite the smoke 

bombs, before capturing positions where the defenders were incapable of resistance. Foulkes 

thought that trench warfare would be converted into open warfare ñin a day,ò but as the effect 

was only temporary, the particulate cloud needed to be followed up as soon as possible, with 

the use of tanks if available. This cloud remained effective even in low concentrations, and 

German protection at that time was non-existent. Success could only be guaranteed if the secret 

could be kept from the Germans; otherwise, they could make modifications to their gas masks. 

It was now a question of undertaking experiments to manufacture and develop a weapon whilst 

 
52 The Problem of Chemical and Biological Warfare. Stockholm International Peace Research Institute. Volume 
I, p. 38. Giles Milton, in Russian Roulette: A Deadly Game: How British Spies Thwarted Lenin's Global Plot, 
incorrectly describes DM as creating a toxic cloud of green gas. Prisoners did indeed claim to have been 
affected by a green gas, but that could not have been created by arsenic-based weapons. 
53 Foulkes, άDŀǎΗέ ¢ƘŜ {ǘƻǊȅ ƻŦ ǘƘŜ {ǇŜŎƛŀƭ .rigade, p254 

https://en.wikipedia.org/wiki/Smoke_composition
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preventing any leaks, both physically and intelligence-wise. Time and secrecy were of the 

essence. 

Lieutenant Colonel Edward Harrison was a 

British research chemist before the war. He was involved 

in the design of a gas mask made with lots of layers of 

filter materials, which proved to be too bulky, but his 

abilities led to the development of a compact version, the 

Small Box Respirator, adopted in 1916. These gas masks 

were now modified to make them resistant to DM by 

putting layers of cheesecloth into the canister of the SBR 

(small box respirator) with a filter of charcoal and 

quicklime, the modified canisters being identified by a 

green strip painted on them, being called Green Band 

containers. A rubber hose attached the mask to the 

canister; the mask being made of thinly rubberised 

canvas, and the contraption carried in a canvas knapsack 

with a strap. However, one could not inhale through the 

nose due to a nose clamp being present, making 

prolonged use exhausting. The British started 

manufacturing gas masks, which were resistant to this 

new substance, in September 1918, with the intention of 

mounting major assaults on German positions at the end 

of the year or in early 1919. 

The difference between DA and DM was that DA 

did not penetrate masks as readily at a low concentration, 

but the effects were faster acting, whereas DM could take 

several minutes to become fully effective. Because of this delay, some military commanders 

expressed a preference for the slightly less toxic DA gas. DM performed better under warm 

weather and at night when the smoke would hang close to the ground. It would not have 

performed well under blustery, damp winter weather in France, a point that seems to have been 

glossed over by Major-General Foulkes. 

The British initially produced DM in small quantities by heating diphenylamine and 

arsenious chloride for about 4 hours to produce a compound with a chemical formula of 

NH(C6H4)2AsCl. All the arsenic-based compounds are dangerous and toxic and need to be 

stored under carefully controlled conditions. DA took longer to produce and had a lower yield. 

It was produced by heating triphenyl arsine (TA) and arsenious chloride (also known as arsenic 

trichloride) together in an autoclave to produce diphenylchlorarsine, chemical formula 

(C6H5)2AsCl. The Germans had used another process to produce DA, the Sandmeyer 

reaction. Experiments in the manufacture of TA in industrial quantities were undertaken in the 

chemistry department of Finsbury Technical College, North London. Both Finsbury Technical 

College in Leonard Street and the Central Institution in South Kensington were to play a 

significant part in developing the processes for the manufacture of TD, DA, and DM, having 

some of the best-equipped chemistry laboratories at that time. Finsbury Technical College, 

which opened in 1893, was the first technical college in the UK. In 1918, when trialling the 

manufacture of TA at the college, there was an uncontrollable reaction when a large mass of 

sodium was added to the liquid mixture, causing some damage to the laboratory.    

Fig 8 Lt Colonel Edward Harrison, 

inventor of the Small Box Respirator. 

Harrison died on 4 November 1918 of 

influenza, weakened by work 

exhaustion and the gas inhaled during 

experiments. Photograph: 

whatsthatpicture 

https://en.wikipedia.org/wiki/Sandmeyer_reaction
https://en.wikipedia.org/wiki/Sandmeyer_reaction


22 

Some of the best chemists and physicists in the country were set to work on the 

development of chemical weapons. One of these was Bernard Scott Evans, who, after being 

awarded an MC and severely wounded at the Battle of Arras in 1917, joined the Ministry of 

Munitions, Chemical Warfare Department, being awarded an MBE for his work on arsenic 

compounds. The anti-gas department in Gower Street, Bloomsbury, London, was used to 

conduct chamber tests, and Professor Sir William Pope undertook experiments in his laboratory 

at Cambridge University, having previously worked on the preparation of mustard gas. 

Professor Bertrand Steele, of the University of Queensland, was in Britain as part of a 

contingent of more than 100 chemists who came from Australia to work in the munitions 

industry. Before he left Australia, Steele had been a member of the Board of Advice on Prickly 

Pear Destruction that was established by the Queensland Government in 1911. He was asked 

to use his Australian experience of using arsenic to control the spread of prickly pears and adapt 

it for trench warfare. 

Professors Pope and Steele worked on a standard scheme to manufacture TA, the 

intermediate compound used to manufacture DA, deciding that it was best to use benzene rather 

than xylene or toluene to reduce the danger of fire. Dr Robert Whytlaw-Gray, a largely self-

taught English chemist, started as a temporary science master at Eton College in 1914. He was 

later appointed as a civilian chemical adviser to the Chemical Warfare Committee, working on 

aerosols and toxic smokes at Eton, assisted by Dr. Speakman. Their research was particularly 

pertinent to the use of arsenic-based weapons and was of great value.  

A department, known as the Munitions Inventions Department (MID), was formed in 

August 1915. The structure of the MID included military, industrial, university, and private 

laboratories and workshops. From its formation, the MID had received 47,112 inventions, 

ideas, and suggestions, of which 46,104 had been examined, 45,985 considered, and just 4,026 

reported as worthy of further consideration. One of the MID laboratories was at Chiswick, 

West London, overseen by Major JT Hewitt. A still for manufacturing small quantities (about 

half a ton) of DM was set up there for experimental purposes. After some experiments, the still, 

which was fixed in a brick bed, was removed by crane, ready for transport to Woolwich 

Arsenal. The lifting operation created a cloud of toxic DM dust, which caused supervisor Mr 

Orme, an engineer-draughtsman, to have a sneezing fit accompanied by nasal catarrh. Later, 

he experienced palpitations and pain in his heart and died shortly thereafter.            

The well-known firm of Boots conducted experiments in Nottingham, then producing 

small quantities (10kg) of TD and being instructed to build a small plant capable of producing 

1cwt (51kg) per week. In April 1918, the order to produce 10 tons/week each was passed to 

the Metropolitan Gas Company, the West Riding Chemical Company, and a little later, to 

Graesser and Company of Ruabon. At that time, TD was thought to be the best bet for a 

chemical weapon that could quickly be produced in quantity. Harrison expressed his preference 

for DM over TD on 18 April 1918, but it was not until 22 June 1918 that a decision was made 

to substitute DA for TD as it performed better. At this time, just 1.5 tons of triphenyl arsenic 

dichloride had been produced, and TD disappeared without a trace, never to be heard of again.54 

The chemical companies making TD were unable to quickly convert their plant to make DM, 

and another solution for manufacturing DM had to be found.55 The Metropolitan Gas Company 

 
54 Any references to TD or Triphenyl Arsenic Dichloride are very few. Probably no research has been 
undertaken on this compound since it was abandoned for use in chemical weapons in 1918. 
55 TNA WO 189/3696 Report on improvement on the existing DM (Adamsite) generator 
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was able to make small quantities of TA, but a different factory was also required to make 

additional quantities of TA, which could be converted to DA. 

The danger of arsenic effluents penetrating the water table and affecting the local 

potable water supply ruled out the factory at Ruabon in Wales for further work. The United 

Alkali company was selected to make arsenic trichloride at its plant in Widnes, Cheshire, 

together with a small quantity in Newcastle. The stated requirement for this product was 28 

tons to make DM and 20 tons to make DA, and to do this, a further plant was required to make 

arsenic chloride. To make DM, 25 tons per week of diphenylamine were also required but 

Messrs. Holliday were only able to supply 8 tons a week and needed 4 or 5 months to reach 

that figure. Getting the óMô device into production was a slow, difficult and dangerous series 

of processes which involved handling and producing highly toxic compounds. The staff 

working at the experimental laboratories under Major Lister were ñcontinually laid upò, and at 

another laboratory under Major Ewart, the buildings were still not safe to be occupied one year 

later. On 24 August 1917, a factory worker at Widnes was moving a carboy containing 

arsenious chloride when it burst, splashing the liquid over his right leg. Although he 

immediately washed his leg and had a bath, the worker died three days later. Dr Shufflebotham, 

an expert in the field of industrial medicine and now appointed as a special medical advisor for 

munitions production, then examined other workers at the plant to establish their exposure to 

arsenic, taking urine and hair samples. Significant quantities of arsenic were detected in the 

urine of two men, and evidence of degenerative changes in tissue. The doctor concluded that: 

ñWorkers in the manufacture of arsenious chloride are subject to pustular eruptions of the skin, 

particularly on the hands, wrists, forearms, face, and neck, and in several instances, circumanal 

abscesses have been observed among this class of workerò.56        

Arsenic trichloride is currently classified as ñan extremely hazardous substanceò by the 

US Environmental Protection Agency, being highly volatile and soluble in water. It is now 

known that prolonged exposure to arsenic compounds can cause cancer to the skin, bladder, 

kidneys, liver, colon, prostate and lungs, while breathing in high levels of arsenic may cause a 

sore throat and irritated lungs. It has also been linked to an increased risk of coronary heart 

disease (CHD) and other cardiovascular diseases. The substance corrodes both steel and rubber.  

By April 1918, about seventy different British plants had been erected to manufacture 

chemical substances, to charge projectiles with these mixtures and to fill  and assemble 

chemical shells, bombs and grenades. Sixteen contractors were involved in making chemical 

substances, and it was now a question of deciding if any of these were suitable for making the 

DA and DM compounds. The use of spare capacity at existing factories was naturally the 

favoured solution. The phenol factory at Sutton Oak, St Helens, did have some spare capacity 

and production of phenol ceased in March 1918 when it was converted to make DA for 

£34,500, with specialist chemical equipment being commandeered on account of the urgency.57  

On 28 June 1918, the use of DM was recommended by the Chemical Warfare 

Committee and a former phenol plant at Ellesmere Port in the Wirral, Cheshire, which had been 

put out of commission because of reduced picric acid requirements, was converted at a cost of 

about £25,000. Because of the urgency, military labour was used both for the construction and 

the subsequent process work. Another consideration was the dangerous nature of the work, the 

troops comprising 230 men and only 19 women, replacing the customary largely female 

workforce at munitions factories. Output commenced in August 1918, with bulk production 

 
56 Andy Thomas, Effects of Chemical Warfare. ά/ƛǊŎǳƳŀƴŀƭέ ǊŜŦŜǊǎ ǘƻ ŀƴŀƭ ƎƭŀƴŘǎΦ  
57 Roughly £2.2m in 2024 prices. 
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being reached in December.58 Similarly at Sutton Oak, production of DA started at the end of 

June, with bulk production achieved by November (see Appendix I for details of the process). 

Meanwhile, the French had been undertaking their research on arsenical weapons and 

by July 1918 had produced an arsenic-based mixture known as sternite. Manufactured at a 

facility at Garenne-Colombes, a northwestern suburb of Paris, this was the first toxic lung-

injuring agent. Containing two arsenic compounds in ratios of either 60:40 or 70:30, its 

chemical name was phenyldichloroarsine.59 Although the French claimed to have solved the 

difficulties caused by the poor flammability of sodium residues, it was difficult to ensure the 

consistency of the final product. The problem involved eliminating the arsenic trichloride, 

which remained in the supposedly pure arsine mixture, containing up to 26% of the trichloride.      

Poulenc Frères made the sternite at a facility at Le Pouzin, situated on the main railway 

line from Paris to Marseille and located near the river Rhone in southern France. The 

production method used was similar to that adopted at the British facility at Sutton Oak. There 

had been some exchange of ideas between the British and the French chemists, with Professor 

Pope providing some advice. Captain Lefebure, who was a fluent French speaker, submitted 

regular reports to Australian Professor Steele of work undertaken carried out at the laboratories 

of Messrs. Poulenc Frères. Previously a company commander using cylinder gas attacks, 

 
58 HMM Vol VIII Ch II H.M. Explosives Factories. p55   
59 Monophenylarsenicdichloride with a smaller amount of diphenylarsenicmonochloride. 

Fig 9 Aerial view of óMô device trial in France. Taken from ñGasò The story of the 

Special Brigade by C.H. Foulkes. Attributed to War Office.  



25 

Lefebure was now the British Chemical Warfare liaison ofýcer with the French, headquartered 

in Paris.60  

The French undertook a large-scale trial of the generator principle in the south of France 

at Cahors in July 1918, with 1,000 cylinders but using a harmless smoke compound. A smaller 

field trial in September of that year with 48 óMô generators lit at 10-minute intervals showed 

that with a wind of 5 or 6 mph, the latest German gas masks were penetrated in 3 or 4 minutes 

at a distance of 2,000 yards at a low concentration. A further test was undertaken at Entressen 

on the Mediterranean coast near the mouth of the Rhone, with a wind of between 7 and 10 mph, 

again showing penetration of the latest German gas masks in 3 to 5 minutes at a range of 3,000 

metres, still being effective at 5,000 metres.  These limited field trials were successful, but the 

British had already decided to manufacture the DA and DM thermo generators, without 

awaiting the trial results. 

Research was not limited to arsenic compounds. As a result of experiments undertaken 

at this time, it was concluded that capsaicin could be a valuable offensive weapon. Capsaicin, 

found in cayenne peppers, can affect the mucous membranes in minute concentrations, and 

studies for its preparation and stabilisation commenced. However, no application could be 

obtained before the Armistice, when further research was abandoned.61 

The Americans had to quickly gear up to make an arsenal of chemical weapons. 

American scientists threw themselves into the war effort, and top physicists, chemists and 

engineers volunteered. Many from prestigious universities were known as ñdollar-a-year men,ò 

paid a symbolic wage for their efforts. The US War Department set up a laboratory, initially 

under the civilian Bureau of Mines, called the American University Experiment Station. 

Located in Spring Valley in a corner of Washington, DC, it began modestly with one building 

and fewer than 100 researchers. By the warôs end, almost 2,000 soldiers, scientists, and 

civilians worked at the campus, which soldiers called ñMustard Hillò, named after mustard gas. 

The army leased nearby farmland for proving grounds, part of which the soldiers working there 

named ñDeath Valleyò. The service had satellite labs and outposts on campuses and factories 

throughout the country: the effort involved has been compared by some historians with the 

Manhattan Project in the Second World War. Many chemical compounds were tested, 

including arsenic-based ones, along with improved gas masks giving protection against these 

compounds. Surprisingly little has been written about the American scientists and engineers 

who contributed to the rapid development of chemical weapons manufacture in the USA. The 

understanding of the senior US Army officers regarding the offensive use of chemical weapons 

by both artillery and special gas troops was poor, however, never matching the sophistication 

of the British Special Brigade.62 

To make the DA and DM usable for inserting into a canister, these compounds needed 

to be impregnated into a medium that absorbed these liquids. Initial trials in the UK were with 

charcoal before absorbent bricks were prepared by Messrs. Doulton & Company, using a 

substance known as kieselguhr. Kieselguhr is a form of silica composed of the siliceous shells 

of microscopic aquatic plants. Being heat-resistant, it was a good insulator, and it also had other 

uses, such as a component in toothpaste and as an abrasive in metal polishes. In the chemical 

 
60 After the war, he continued his career as a civilian chemist, became a Fellow of the Chemical Society, and 
lectured and wrote about chemical warfare and weapons. 
61 TNA WO 33/987B 1st Report of the Secretary of the Chemical Warfare Committee for the period ending 31st 
March 1921. Sub section C246 and 247. 
62 Leavensworth papers, p88. 
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industry, it was also used as a filter to clarify syrups and sugar, as well as a filler in paper, 

paints, ceramics, soap, and detergents. The ceramics industry in the Stoke-on-Trent area 

supplied this substance.  

The mixture of lumps of kieselguhr impregnated with DM was known as DMK. Lumps 

of kieselguhr needed to be immersed in molten DM at a temperature of between 200 and 300 

degrees Celsius for at least 5 minutes. There then followed stringent quality control checks 

before the DMK was packed in watertight and airtight packages. The impregnation of 

kieselguhr with DA dispatched from Sutton Oak was undertaken at the munitions factory at 

Queensferry, North Wales, with output commencing on 2 November 1918, just before the 

Armistice was declared.    

A facility was required to pack these compounds into canisters, and various existing 

sites were proposed. Each one of the options studied had a limitation; either they were already 

at capacity, had no spare space available, lacked suitable buildings or they were too near 

residential areas or an existing weapons factory. A fire or gas leakage could prove to be 

disastrous. Dr Lowry stated that to meet the production target requested by ministers of an 

incredible 200,000 units per week, an existing factory with canteen and medical facilities would 

be required, and a workforce of about 2,000 dedicated to this task. Southeast England was not 

favoured because of the risk of German bombing raids.  

An initial search indicated that there was nowhere suitable with anything like sufficient 

spare capacity and in a safe location. Following a meeting of a council which had been 

established to decide on the way forward, the following was noted: ñThe substances to be 

handled are of a dangerous nature, and so far as can be ascertained the consequences of any 

serious occurrences, such as an extensive fire would be most disastrous in an inhabited area or 

in a large factoryò. The southern sites of Erith and Watford had been considered but were 

discounted as they did not have suitable spare facilities, being at capacity. However, the site at 

Morecambe was selected, both because of the size of the site and also on account of the distance 

between the site and any populated area (at that time), the outskirts of the towns of Morecambe 

and Lancaster being about one mile distant from White Lund. The main fear was that the 

factory or its contents would catch fire, spreading poisonous particles over the neighbourhood. 

It may have escaped the notice of those responsible that a prevailing westerly breeze would 

take any toxic smoke over parts of nearby Lancaster. However, the DA and DM compounds 

disseminate in the air, only persisting for about 10 minutes. Some limited facilities still existed 

at Morecambe, despite the explosion in 1917, and most importantly, these included a good 

supply of electricity (a powerhouse), a canteen, and some sheds that could be used for storage. 

It also happened to have railway sidings and be located not too far from the plants producing 

DA and DM gas. Furthermore, there was plenty of available accommodation for workers, the 

holiday resort having many vacant boarding houses and other lodgings. It was chosen on 12 

July 1918 to manufacture the óMô device on a relatively small scale for trial purposes, and a 

temporary facility was constructed for that purpose. A decision on if and how to proceed to 

full -scale manufacturing would then be made, depending on the results.  

The Allies had a major success in the Battle of the Somme, which began on 8 August 

1918. Both sides engaged in all-out chemical warfare, with 28% of German shells containing 

chemical agents. The battlefield was saturated with these agents, and many soldiers died from 

drinking contaminated water from shell holes, some of the water deliberately poisoned with 

toxic chemicals by the retreating Germans. Food, tobacco and equipment were also 

contaminated, some chemicals being very corrosive.  
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It was a miserable time for both sides, and morale plummeted. When the Germans ran 

out of mustard gas, they resorted to saturation shelling with Blue Cross shells containing DA.63 
They also mixed another arsenic compound, Ethyl Dichloroarsine (ED or DICK), with the 

mustard gas, which added vomiting and vesicant properties to the mixture. Among the Germans 

wounded in the Ypres Salient in Belgium on 14 October 1918 was Corporal Adolf Hitler, 

temporarily blinded by a British gas shell and evacuated to a German military hospital at 

Pasewalk, in Pomerania. 

The Americans, having independently discovered Adamsite, called DM by the British, 

also perfected a similar but much more toxic arsenic-based compound, which they called 

Lewisite, named after Winford Lee Lewis, although originally discovered by a priest, Father 

Julius Arthur Nieuwland, in 1904. Lewis had investigated and perfected the reaction of arsenic 

trichloride with acetylene, with aluminium trichloride acting as a catalyst. 

 The Americans were enthusiastic about the potential of these chemical agents to 

quickly end the war.64 Also known as the ñDew of Deathò because droplets could be dispersed 

by aircraft, purified Lewisite is a colourless, oily liquid at room temperature, with a faint odour 

of geraniums. The Americans were convinced that Lewisite was the Allied answer to the 

increasingly toxic agents developed by Germany. Either inhalation or skin contact of less than 

a teaspoonful could cause death, so it seems strange that the Germans had considered Lewisite 

a year earlier and concluded that it would not make a good battlefield weapon. The British had 

come to a similar conclusion and, after careful study, decided that under the most favourable 

conditions it had practically the same effect as mustard gas and was sometimes only half as 

effective. This is because it hydrolyses; that is, it breaks down when it comes into contact with 

water or even water vapour, rapidly converting to the more stable but highly toxic Lewisite 

oxide, limiting its effectiveness in damp conditions. The compound had been tested on animals 

but not under battlefield conditions. It was also found that Lewisite did not penetrate the British 

or German respirators in use at that time in the concentrations which could be expected in the 

field. Further study of Lewisite was then abandoned by the British until after the end of the 

war.65 However, Lewisite did have two significant advantages over mustard gas, which had 

possibly been overlooked. Mustard gas poisoned the environment for some time afterwards, 

preventing any immediate follow-up operations by the attacking troops. It also poisoned many 

of those making the nasty substance. Somewhat surprisingly, German scientist H. Wieland 

published a paper regarding its properties even before the American ñdiscoveryò and. 

chlorvinyl dichloroarsine was manufactured in 1917/18 in Germany, using a special method 

independent of the Lewis synthesis. It seems that the Germans were unconvinced as to its effect 

on the battlefield, but perhaps they simply overlooked its potential.66   

The Americans established the Chemical Warfare Service (CWS) in 1918 as the branch 

of the army responsible for responding to chemical attacks. Lewisite had initially  been tested 

at the American University Experimental Station in Washington, DC. This was dangerous 

work, and a huge tub of soapsuds was made readily available for workers and soldiers into 

which they could plunge their limbs if boiling chemicals or gas from leaking pipes or vats 

 
63 William R Cullen. Is Arsenic an Aphrodisiac?: The Sociochemistry of an Element. pp225-226. 
64 Vilensky, J.A. Dew of Death. The Story of LewisiteΣ !ƳŜǊƛŎŀΩǎ World War 1 Weapon of Mass Destruction. 
Indian University Press, Bloomington. 2005. 
65 TNA WO 33/987B 1st Report of the Secretary of the Chemical Warfare Committee for the period ending 31st 
March 1921. Sub section C243 and 244. 
66 H. Wieland und A. Bloemer. Uber die Synthese der organischen Arsenderivate in Liebigs Annalen der Chemie, 
vol 451 p30.   

https://www.history.com/topics/world-war-ii/adolf-hitler
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affected them. A blister caused by Lewisite typically took eight weeks to heal. In August 1918, 

there was an explosion caused by a faulty timer on a bomb, which dispersed Lewisite gas across 

a field into the gardens and houses of nearby residents. Former senator Norman B. Scott, his 

wife, and his sister-in-law were sitting on their porch and were gassed during this incident. Just 

before this incident, it had become apparent that another location was needed for a secret 

manufacturing plant, and a site twenty miles east of Cleveland, Ohio, was chosen. The CWS 

leased the old Ben Hur Automobile Co. building at Willoughby, Ohio, installed equipment, 

and began production of Lewisite. By November 1918, the plant, known colloquially as ñthe 

mousetrapò, reached full production of ten tons of Lewisite per day. In December, dismantling 

of the plant and disposal of materials commenced, and by March 1919, the facility had been 

abandoned.67  

In October 1918, the Americans had prepared the first shipment of copious quantities 

of Lewisite, ready for a final and decisive offensive in the spring of 1919. However, on hearing 

that the Armistice had been signed, the Americans then disposed of some 150 tons of canisters 

of Lewisite. Some accounts state that the gas was shipped on a freighter and then dumped, or 

the ship scuttled, in the Atlantic, before it arrived in France. The Armistice was a ceasefire for 

a fixed period, not a treaty, and needed to be renewed, so to sink a ship containing a new 

weapon immediately after news of the Armistice was made known seems a little odd. It is 

possible that the authorities did not wish to deal with the toxic material if returned to the USA. 

Other explanations are that it was never dispatched and was later ditched in Chesapeake Bay.68 

Between 11 and 14 February 1919, the USS Elinor, which had just arrived back in Baltimore 

from Europe, loose dumped 492 tons of unknown chemical agents, which included mustard 

gas and drums of an unnamed substance, possibly Lewisite. Alternatively, the drums were sent 

to Baltimore by rail, never loaded on a ship, and then barged some 50 miles to be dumped in 

deep water. This dump site is located about 30 miles off the coast of Virginia in over 100 feet 

of water. The remaining Lewisite gas at that manufacturing plant may have been dumped in 

Lake Erie.69 After the Armistice, having closed the Willoughby plant, the CWS did not prepare 

the compound again except in laboratory quantities until 1941.70 

The Americans put great store in this gas, trying to convince the British that this was 

going to make a real difference in battle. Winford Lee Lewis believed in gas warfare, thinking 

that it would make wars more humane because it would shorten them, and innocent civilians 

would suffer less. Furthermore, might was right, and the USA would always be ahead of the 

game in the future when it came to the development of chemical weapons. He also believed 

that the horrors of gas warfare were exaggerated, chemical battles being the most efficient and 

 
67 Joel A. Vilensky and Pandy R. Sinish. The dew of death: the story ƻŦ [ŜǿƛǎƛǘŜΣ !ƳŜǊƛŎŀΩǎ World War 1 weapon 
of mass destruction. 
68 Carton, Geoff & Ciolfi, Kathy. (2011). 1919 Voyage of the USS Elinor. Conference: 3rd International Dialogue 
on Underwater Munitions, Sopot, Poland. ¢ƘŜ bŜǿ ¸ƻǊƪ ¢ƛƳŜǎ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ǘƘŜ ŎŀǊƎƻ ŎƻƴǎƛǎǘŜŘ ƻŦ άǎƻƳŜ 
ƭŀǊƎŜ ŘǊǳƳǎ ŀƴŘ нллΣллл ǎƘŜƭƭǎ ƻŦ ƳǳǎǘŀǊŘ Ǝŀǎ ŀƴŘ ŎƘƭƻǊƻǇƛŎǊƛƴ ōǊƻǳƎƘǘ ōŀŎƪ ŦǊƻƳ CǊŀƴŎŜέΦ ¢ƘŜ ƭŀǊƎŜ ŘǊǳƳǎ 
may have been those containing Lewisite. The US Army hardly wished to alert the public that a secret chemical 
weapon had been dumped not too far from the fishing grounds of Chesapeake Bay. (See article by Jeffrey 
Frischkorn, WillouƎƘōȅΩǎ ǿŀǊ ƘƛǎǘƻǊȅ ŎƻƳƛƴƎ ƛƴǘƻ ŦƻŎǳǎ, in The News-Herald dated February 17, 2002, and 
updated July 16, 2021). The Lewisite was produced in Willoughby, Ohio and shipped to Edgewood arsenal in 
516 steel 50-gallon drums. These had just arrived at the Bush River Depot, Maryland, when the war ended on 
November 11, 1918. Richard Albright in The Potential for Mustard and Lewisite in UXO dated October 22, 2013, 
believes these were then dumped in the Chesapeake Bay 50 miles from Baltimore.  
69 Richard Albright. Death of the Chesapeake (2013). Also, William Cullen. Is Arsenic an Aphrodisiac. p228. 
70 Brophy, Wyndham and Cochrane. The Chemical Warfare Service. Chapter III. 



29 

economical of all fights. The reputation of Lewisite was such that after the war, both the New 

York Times and the Washington Post reported on 25 May 1919 that Lewisite was the ñdeadliest 

poison ever knownò. The Times went on to describe how two aircraft carrying Lewisite could 

have wiped out ñevery vestige of life ï animal and vegetable ï in Berlin. A single dayôs output 

would snuff out the millions of lives on Manhattan Island.ò Other reports stated that it would 

have killed half the German army because it was 72 times as toxic as mustard gas. It was 

subsequently demonstrated much later (during further research undertaken in the Second World 

War) that it would have been largely ineffective, used in the way as planned.71 It was fortunate 

that British scientists and industry had not been put to work developing and manufacturing this 

gas at the expense of Adamsite. The USA had, however, not put all its eggs in one basket: vast 

quantities of DA and DM had also been manufactured at a hastily constructed government plant 

in Croyland, Pennsylvania. Initial tests in December 1918 were at Lakehurst proving grounds 

in New Jersey. In the first test, one hundred candles were ignited in succession on a 100-yard-

long front. In a garrison three miles distant, ñunprotected men suffered severe burning in the 

throat and lungs, accompanied by coughing, and in some cases vomitingò. Four and a half miles 

distant, the smoke was detected in the town of Lakehurst. The second test involved five hundred 

candles, the resultant smoke penetrating both German and USSR respirator drums 1800 yards 

distant.72 Further tests were undertaken at a camp at Berlin, Maryland, with some 4 million 

smoke candles or pots, each consisting of a 5-lb canister with a screw lid,  ready for deployment 

in early 1919.73 One suggestion, perhaps a little improbable, involved sending Adamsite down 

the Moselle River in floating pans. The arsenical was to be ignited using incendiaries, releasing 

a toxic cloud once the pans reached Metz (an important 

German city in WW1, previously in France and 

returned to France after the war).74  

Field Marshal Douglas Haig wanted to use 

some of this new DA gas as a trial against the Germans 

in April 1918, and on 26 July 1918, a request was made 

for a weekly supply of 100,000 smoke generators type 

ñMò to be delivered to British Forces in France. 

Foulkes warned that this would then mean that the gas 

was no longer secret, thus enabling the Germans to 

develop more efficient gas masks, and he wanted to 

build up a good arsenal of these devices before they 

started to be deployed.75 It would take several months 

before any device containing the arsenic compounds 

would be ready for deployment. Production needed to 

quickly step up, preferably without any great mishap. 

   

 
71 Joel A. Vilensky and Pandy R. Sinish. The dew of deathΥ ǘƘŜ ǎǘƻǊȅ ƻŦ [ŜǿƛǎƛǘŜΣ !ƳŜǊƛŎŀΩǎ World War 1 weapon 
of mass destruction. 
72 Lt. Col WD Bancroft. .ŀƴŎǊƻŦǘΩǎ ƘƛǎǘƻǊȅ ƻŦ the chemical warfare service in the United States. Best available 
draft copy declassified 2015. Draft issued May 1919. Chemical Warfare Service.  
73  Albright, Richard (2011-12-02). Cleanup of Chemical and Explosive Munitions: Location, Identification and 
Environmental Remediation. section 5.3.4. 
74 William Cullen. Is arsenic an aphrodisiac? The sociochemistry of an element. p229. 
75 There has been a suggestion that Italy used DM gas on one occasion in 1918 as they were also investigating 
this chemical weapon.  

Fig 10 Small Box Respirator (SBR) gas 

mask and knapsack. The box was 

painted with a green strip to indicate it 

had been modified for use against DM. 

© IWM EQU 3915 
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Fig 11 The óMô Device Smoke Generator. É IWM Q16329     
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4. National Filling Factory 13 
 

On 9 July 1918, a series of explosions occurred at the Sutton Oak works in St. Helens, 

known under its previous name as the Magnum. There was a stirrer in the reaction vessel, which 

jammed during the production of DA. As a temporary measure, this was resolved by circulating 

the reaction liquor utilising a centrifugal pump, which resulted in a reduced yield, with excess 

sodium being left unaltered. Water was slowly run into the reaction vessel, and the temperature 

started to rise. Steam formed, resulting in a series of explosions, one of which blew off the top 

of the sodium hopper, cracking the top of the vessel and damaging the fittings. A third 

explosion was the most violent. Water reacting with unaltered sodium was thought to be the 

most likely cause of the mishap. This set back the production schedule. Manufacture of the 

arsenic compounds was both problematic and dangerous. Because of the risk of poisoning 

when working with DA, it was found necessary to employ labour for six-weekly periods with 

a fortnightôs holiday between to prevent the build-up of arsenic in the body. The factory at 

Ellesmere Port, which produced DM, also suffered escapes of gas later, and for both factories, 

workers involved in the manufacture of DA and DM were guaranteed six monthsô full pay if 

certified sick because of poisoning.76    

 

The factory at White Lund in Morecambe had been given the designation as National 

Filling Factory No. 13. In July 1918, the General Manager, Mr. Richard Stokes, was consulted 

about what facilities would be required to fill canisters with the DA and DM compounds. This 

was about the time that Major Davies was first consulted about the thermo generator. Stokes 

 
76 HMM vol XI The Supply of Munitions, pt II Chemical Warfare Supplies, Ch V. p63. 

Fig 12 The reaction vessel, Sutton Oak. TNA MUN 

4/1698 

 Fig 13 Cutting strips of sodium, Sutton Oak TNA MUN 

4/1698  
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had been sent some wood and requested to make charcoal and forward this to Ellesmere Port 

where it would be saturated with DM and returned to Morecambe in one hundredweight phenol 

drums. This was just a temporary arrangement, and later kieselguhr would be used, mixed with 

hydrochloric acid (HCl) and alum. A small experimental plant was erected at White Lund, with 

a capacity to make 5,000 canisters a week.    

The experimental plant was successful, and plans were made to erect a factory to 

manufacture 200,000 units per week, four filling factory sheds being required based on an 

estimated output of two generators per hour per worker. In August, plans for the filling facility 

were hurriedly updated and issued so that the first factory unit could be ready in about eight 

weeks, using best endeavours. Stokes had designed the filling factory, but after the first two 

factory units had been erected, it was decided not to go ahead with the others, Stokes insisting 

that this was unnecessary, given the limited supply of the filling mixtures.  

Dr. Lowry had identified the known risks during the manufacture of the óMô device, 

and they were considerable. There was a significant risk from fire and explosion, as the thermite 

substances were easily triggered. The risk of being poisoned by arsenic and any vapour was an 

unknown quantity and required particularly good ventilation to minimise this risk. The 

materials themselves, as well as the finished canisters, needed to be handled carefully and 

without too much vibration. So great were the risks that Dr. Lowry stated in writing: ñThis 

policy (to proceed at once using the White Lund site) would involve the acceptance of risks 

which would not be justified under normal conditions, since there is no factory available which 

fulfils the necessary conditions as to fire-proof qualities, isolation, facilities for ventilation, & 

etc.ò. The canister filling facility at White Lund consisted of a permite store and shed, a large 

filling shed, and a finishing shed.77  

Stokes must have believed that Major Davies (recently promoted from captain) was the 

right man for the job of supervising the manufacture of the óMô device, initially using DM and 

a little later DA. He tempted him away from Dr. Lowry, who reluctantly released him. It seems 

that Davies himself had little say in the matter and, on arrival, found that two other officers had 

asked to be relieved of duties there, deeming the factory site and the work to be too dangerous. 

Davies and Stokes worked together, filling 2,000 canisters themselves at great personal risk, 

devising a safe and efficient means of producing the device. Stokes then designed the canister 

filling shed, which was equipped with sprinklers, steam heating, and water services as well as 

lighting and particularly good ventilation. The building had a steel truss roof, brick walls, and 

a concrete floor slab, but could in no way be described as ñexplosion proofò. Davies set to work 

preparing a method statement for the manufacture of the óMô device (see Appendices II and 

VII ).  

There were 6 permite filling benches, 12 filling shed benches, and 6 finishing shed 

benches. Fume cupboards were provided for the filling shed benches. Major Davies identified 

7 stages of manufacture (A-G) where things could go wrong, with 39 possible bad outcomes if 

the procedure was not strictly followed (numbers of potential negative outcomes shown in 

parentheses in the following list). Strict quality control and good worker training were essential 

for each stage. These stages were: A. Checking that the empty container was in perfect 

condition (8). B. Gaine filling (7). Gaines are small explosive charges placed between the 

detonator and the main charge to ensure ignition. C. Insertion of a vaporizer (4). D. Insertion 

of ignition arrangement into vaporizer (6). E. Filling with K.M. (4). K.M. is a mixture of 

kieselguhr and DA or DM mixture. F. Fitting of baffle plate (5). G. Final assembly (5). 

 
77 TƘŜ ǘŜǊƳ άǇŜǊƳƛǘŜέ ƳŜŀƴǘ ǿƘŀǘ ǿŜ ƴƻǿ Ŏŀƭƭ άǘƘŜǊƳƛǘŜέ. TNA MUN 4/1698 refers to the risks. 
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Fig. 14 Blueprint for new Canister Filling Shed. Sprinklers covered the entire area, and large fans extracted air 

in the fume cupboards. Permite store on left, main filling shed in centre with plant room for the fans, and finishing 

shed at right with a gap between each room. Both blueprints TNA WO 142/116 CWO 114. 

 
Fig. 15 Layout plan of two canister filling sheds with a store on the right for finished devices.  
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Top. Fig. 16 View of filling shed. The tables on the right are for the canisters after being filled and awaiting 

completion. Note the overhead sprinklers. All photos TNA WO 142/116 CWO 114. 

Bottom. Fig. 17 Front and rear view of the fume cupboards. The DA or DM bricks were placed in a box at the 

back of the first fume cupboard in the line. There were four stages to complete the filling, hence the need for 

four connected fume cupboards. The fillerôs hands were inserted into the fume cupboard wearing gloves, taking 

care with the insulation to prevent gas from escaping. The canister was inserted through an opening in the side 

of the box.  
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Fig 18 View of the finishes shed.  Tables for finishing ï placing the top brock ignitor, friction tape, felt 

wadding, lid and adhesive. TNA WO 142/116 CWO 114 

Figure 19 The powerhouse at White Lund which survived the explosion. Lancashire Evening Post. 
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Whilst experimenting with the fastest and safest production methods, Davies 

discovered that the standard fume cupboards did not detoxify the extracted gases, which posed 

a danger to health. He had washers installed, which had a solution of bicarbonate of soda over 

which the fumes passed to render them inactive. He also insisted that gloves be worn, which 

Stokes designed for use in handling the kieselguhr mixture (K.M.), ensuring that the floor and 

gloves were washed down regularly.78 However, as there was no high chimney or long flue 

pipe indicated on the factory plans, the toxic exhaust gases must have been discharged at roof 

level, possibly being inhaled by the workers at times.   

Up until October 1917, some workers had arrived for work at the White Lund site by 

train. Just before the factory sidings, two 212-metre trestle platforms had been erected 

alongside the railway, west of Torrisholme Moss Lane Road bridge.79 It made sense for the 

Midland Railway to provide workersô trains when over 4,000 people were employed there, but 

providing a special train for the greatly reduced numbers was no longer a viable proposition. 

Two American Edison battery electric buses were also provided for the workforce in 1916, 

later increased to five in number to cover other uses, but these were not provided for the new 

workers who would have to walk to and from the factory, up to three miles or so from Lancaster 

and often over two miles each way from Morecambe.80 This was not too much to ask in 

summer, but the winter of 1918/19 was brutal. There was heavy snow over northern England 

both in early and late January. February was unseasonably cold, and March was one of the 

wettest on record. The predominantly young female workforce struggled to work, walking 

through the snow and frequent storms. Arriving exhausted, soaking wet, and with waterlogged 

boots, they were hardly in a fit state to undertake exacting, dangerous work, which required a 

great deal of concentration. On these occasions, the women were sent home, being deemed 

unfit for work. 

Stokes realised he had to do something and requisitioned a bus, writing to the Finance 

Department in London on several occasions for funding. This was after he tried to hire a bus 

but found that the women could not afford to pay the fares required to recover the cost. Whilst 

engaging in protracted correspondence with an unsympathetic Finance Department based in 

London, Stokes went out on a limb and arranged for a subsidised bus service purely for factory 

workers, starting from the west side of Morecambe and running for nearly three miles. The 

Finance Department refused to see reason, giving its final decision on 12 March 1919 and the 

bus service was discontinued the following day.81       

While Stokes was in overall charge of the factory, Davies had the specific task of 

recording and perfecting the manufacturing procedures to ensure that the device was made 

safely and without defects (see Appendix II for details). Stokes was the manager when the 

massive series of explosions had wiped out most of the previous factory, and he would have 

been keen to avoid a repetition of this event. Young women, typically those in their mid to late 

teens or early twenties, who filled the thermo generators, were rotated to other work every two 

days to avoid excessive exposure to dangerous chemicals.  

 
78 TNA T 173/701 Awards to inventors ς claim by Major Davies.  
79 LAHS Contrebis 2018 v36 by Tim Churchill. See fig 1, chapter 1. 
80 Towards the end of the war, these electric buses were used to transport the dead and dying to hospital 
ŘǳǊƛƴƎ ǘƘŜ {ǇŀƴƛǎƘ Ŧƭǳ ƻǳǘōǊŜŀƪΣ ŜŀǊƴƛƴƎ ǘƘŜ ƴŀƳŜ άŎƻŦŦƛƴ ōǳǎŜǎέΦ 
81 TNA MUN 3/423: Labour Finance: Provision of motor bus for conveying staff to and from No. 13 Filling 
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As no devices had previously been manufactured in any great quantity, a certain amount 

of trial and error would be necessary to improve production rates and minimise defects and dud 

devices. Davies, an Australian with no family or relatives in the UK to cause any distractions, 

spent many hours, including weekends, supervising the manufacture of these weapons and 

undertaking trials on the nearby coast. Already weakened by two gas poisonings, he knew that 

a further one might be disastrous, possibly fatal. One aspect of sealing the finished device was 

causing problems, and this was the installation of steel coils, similar to a spring. 

After a while, the steel coils would penetrate the chemical mixture, acting like a sponge 

and no longer keeping it firmly in place. Davies experimented and found that fuse springs 

designed for use with shells provided a better solution. Another modification was the use of a 

friction tape, which set off the device. Previously, something called a port light was used for 

this purpose, but this was not desirable as the light emitted would give away the position to 

German gunners, particularly at night. He designed the friction tape to avoid the device being 

set off accidentally, which was a possibility with the standard tape design.   

It is sometimes suggested that the British troops were ñlions led by donkeysò. Davies 

was not one of those stuck-up upper-crust incompetent officers often portrayed in films and 

comedy programmes showing First World War officers. He was a down-to-earth Aussie who 

had bonded with his men in the Special Brigade C Company, starting life as a trooper. He was 

determined that the workforce should be treated fairly and work in a safe environment, while 

adhering strictly to best practice protocol. It was to be his proud claim at the end of production 

that there had not been a single fatality despite the dangerous working conditions. In 

comparison, coroner records show that in 1917 at White Lund, there were worker deaths and 

injuries regularly: the men from accidents and the women frequently from ñTNT poisoningò. In 

other labs experimenting with DM and DA, half the workforce was off sick at any one time! 

There were 29 slight casualties during the manufacture of the óMô device, which were entirely 

due to wet DA having been sent from Queensferry without being properly centrifuged. The DA 

was sent from Sutton Oak to Queensferry, in north Wales, near Chester, to be absorbed into 

the kieselguhr mixture, then centrifuged and dispatched to White Lund. The young women who 

handled these dripping boxes received blisters, which were treated with a weak solution of 

sodium bicarbonate and calamine solution. Had it not been for this oversight at the Queensferry 

works, production at White Lund would have been incident-free, a remarkable result.  

Anyone involved in construction, farming, or manufacturing work these days will 

probably be familiar with the term ñhealth and safetyò. Great store is now placed on these 

aspects, with senior company executives facing large fines and even imprisonment for any 

lapse. Things were quite different early in the twentieth century, particularly when production 

for the war effort was paramount. Health often meant rudimentary health screening and a 

decent canteen lunch, and safety was mostly about ensuring that no matches or metallic objects 

were brought onto sites involved in making munitions. Major Davies was genuinely concerned 

about the well-being of the workforce, and in this respect, he was a pioneer in the field of health 

and safety. His concern probably rubbed off on Stokes, who also showed a similar commitment.    

The facilities at White Lund needed to come online at the same time as those producing 

the DM at Ellesmere Port and the DA at Sutton Oak. The local population would naturally wish 

to know what was going on in these facilities. No doubt, the factory workers were told to say 

they were producing substances and shells related to HS gas if asked what they were making, 

hence the belief that this substance was involved.  
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The required quantities of óMô devices seemed to vary according to the whims of 

various parties. General Thuillier and Major-General Foulkes were both convinced that the 

proposal to use the óMô device in vast quantities was the way forward on the Western Front. 

The original specification for these weapons called for 15,000-20,000 generators per mile of 

front to be used.82 A demand was made on 2 July 1918 to the War Office for 100,000 a week 

of ñSmoke Generators type óMôò with the manufacture of 40 tons per week of DM and 16 tons 

per week of DA, possibly more depending on the results of further experiments. This would 

have required a workforce of about 1,000 according to an initial estimate by Lowry, but the 

one filling shed could barely accommodate 200, and overall numbers at White Lund were 

probably under 500. However, production had been optimised and greatly improved, thanks to 

the collaboration of Stokes and Davies. Supplies of diphenylamine-chloroarsine and diphenyl 

chloroarsine, the basis of DM and DA, respectively, were limited, requiring the use of 

dangerous chemicals in their manufacture, and it was felt that the single filling facility with 

improved production techniques might be able to cope with the available supply. As previously 

mentioned, some of the arsenic ores probably came from the Devon Great Consols mine, 

originally producing copper and later arsenic. Closed in 1902, it was reopened in 1915 to supply 

arsenic for use in World War 1.  The dressed ore was then taken to Cornwall for calcining and 

refining.83  

Trials on the arsenic-based compounds continued at Porton throughout 1918. DA was 

heated in small cauldrons known as ñPorton Roastersò to conduct experiments on the gas. A 

100,000-litre chamber was established at Porton, which enabled experiments to be undertaken 

on the clouds produced by DA and DM generators. Observers wearing German respirators were 

posted at varying distances ranging from 1,000 to 2,500 yards from the gas clouds of DA and 

DM. The DM gas was particularly effective, even having an effect seven miles from the point 

of discharge. Experiments continued throughout 1918. A good cross-country runner, J.P. 

Garner, was posted about a mile away from the point of discharge of the arsenic smoke cloud, 

dodging around as the wind direction changed and sniffing to judge the potency of the cloud. 

In early November 1918, he was invited to go with a fairly large party from Porton to undertake 

a large-scale experiment with DM at the French Gas Experimental Station at Entressen, near 

Arles, in the Rhone valley. The Mistral, a constant wind, was thought to be predictable. It was 

not, and soon after the canisters were set off, generating smoke, the wind changed direction. 

The gas cloud missed the sampling bottles and headed towards a nearby aerodrome where a 

party of Indo-Chinese labourers were working. The cries in Chinese proved the effectiveness 

of the gas.84     

A new medal with the designation MOBE (Medal of the Order of the British Empire) 

was instituted on 4 June 1917. Qualifications for that award were to be ñbe limited to acts of 

courage or self-sacrifice or specially distinguished serviceò. It was further stated, ñIt is intended 

that the standards for awards on the ground of specially distinguished service - as in the case 

of the awards for courage and self-sacrifice - should be a high oneò. In 1918, the men who were 

sent to Porton to test gas masks were often those who had been sent home wounded and had 

recovered sufficiently.  The offer to escape being sent back to the Western Front by testing gas 

masks may have been tempting. The Central Laboratory in France undertook investigations 
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into German chemical ammunition, which was crucial to the identification of new gases, the 

information being passed to Porton. Lieutenant Colonel Arthur Crossley, a chemist and 

commandant of the Porton establishment, in his history of Porton during WW1, described the 

work of the men in the RE Experimental Section who would receive the MOBE thus: 

 

 ñIn 1918, especially after the introduction of the latest type ofé German mask, the work of 

the Department became very heavy and of great importance. A series of experiments was put 

in hand, not merely to ascertain whether certain gases or particulate clouds penetrated the 

German respirator, but to what extent penetration took place, stating the results in a simple 

and easily comprehended form. The substances included DA, DM, PS and CG.85  Formerly, 

the emphasis had been laid on discrepancies between the results of penetration experiments 

(a) in the field and (b) in the chamber, and little attempt had been made to correlate them. At 

this stage, further experiments on penetration in the field showed however that there was a 

very close concordance.  It was particularly during the conduct of these experiments that the 

óobserversô (officers, NCOôs and men) suffered so much pain and discomfort, readily and 

cheerfully.ò  

 

The awards for the Porton staff were included in a long list in the London Gazette on 7 

July 1920. 42 men of the Royal Engineers and 4 from the Royal Artillery were included in the 

list. Of those, 45 received identical citations: ñFor conspicuous courage in connection with very 

dangerous experimental work in a poisonous atmosphere, often causing great physical 

discomfort and ill-health.ò86  One may question why on earth anyone would willingly volunteer 

to undertake such dangerous and unpleasant duties. Some of the volunteers were staff and 

researchers, some were sent to Porton and other establishments without realising what the 

duties entailed. A few may have been tempted by an additional allowance or a sense of duty. 

However, it may well be that most of the volunteers were soldiers bored with square bashing, 

drill, boot and brass polishing, and other humdrum activities. This was an opportunity to do 

something different and exciting.87   

Lt-Col Edward Harrison undermined his health so badly that he died a week before the 

end of the war on 4 November 1918, having worked night and day, against medical advice, on 

the development of gas masks. Winston Churchill sent a handwritten letter to his widow, in 

which he offered condolences and admiration, adding that he had just decided to promote her 

husband to Brigadier-General in charge of all Britain's chemical warfare work before his death. 

An improved gas mask was required for troops who might be exposed to the óMô device, and 

these were manufactured with special filters. The French, however, were convinced that their 

respirators gave complete protection against arsenical smoke without any modification, and a 

dispute developed with the British, who doubted this. To resolve the dispute, a French officer 

was sent to Britain, being told to walk around in a cloud of arsenical smoke wearing a French 

respirator, accompanied by British officers wearing modified ones. One officer, Austin 

Anderson, later recalled, ñThe poor man got a very painful lesson in his superiorôs fallibility. 

He used up so many chloroform ampoules to alleviate his suffering, that he passed out after 

telling his British companions that his life had been endangered by their diabolical negligence.  

However, I do not think he bore us any ill will after he had recoveredò. 88        

 
85 PS (Port Sunlight) is chloropicrin, a tear gas, CG (Collongite) is carbonyl chloride, better known as phosgene. 
86 Terry Reeves. World War 1 (1914-1918) Forum. 
87 Rob Evans. Gassed, p57. 
88 Ibid, p31. 
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On 15 July 1918, a target of manufacturing 200,000 units/week of the óMô device was 

suggested and then rejected owing to the limit of arsenic compounds that could be 

manufactured. The overall head of chemical warfare production, Sir Keith Price, tried to 

manage expectations and reduce the figure to 100,000 units per week, but events took a bizarre 

turn when Winston Churchill demanded 200,000 per week on 18 July, saying that it was better 

to have too much rather than too little. When filling finally commenced in October, even a rate 

of 50,000 per week seemed somewhat optimistic. One former general and current liberal MP 

who was fully on board, a good friend of Churchill, being a fellow Harrovian, was General 

Jack Seely. He had been appointed Parliamentary Secretary to the Ministry of Munitions on 10 

July 1918. He and Sir Keith Price must have been fully aware of Churchillôs thoughts at that 

time. With the armistice taking place on November 11, this memo was issued three days later. 

 

MEMORANDUM OF MEETING BETWEEN GENERAL SEELY, SIR KEITH PRICE, MR. 

DICKINSON & MAJOR CORBETT  

The position with regard to Smoke Generators was discussed. General Seely stated that 

for certain reasons it was necessary to continue to provide Smoke Generators of the D.A. or 

D.M. Type. After hearing explanations from Mr. Dickinson and Major Corbett, General Seely 

gave the following rulings:- 

1. 500,000 Generators (including those already filled) to be provided at the rate of 50,000 a 

week.  

2. Thereafter only such number of Generators as will absorb the production of D.A. at Sutton 

Oak and the D.M. made from the current production of Diphenylamine.  

3. To prepare for the event of Generators at a greater rate being required, enquiries to be made 

in America as to available supplies of Diphenylamine.  

4. With regard to materials other than Diphenylamine, it will be prudent to prepare for an output 

of a total of one million Generators. 

 

General Seely is very anxious to be able to tell G.H.Q. that there will be available from 

150/200,000 Generators by 11th December. Arrangements must be made accordingly.  

 

General Seely emphasised again the extreme importance of secrecy in connection with 

these preparations. There was to be no letting up in production; indeed, if anything, it was to 

be increased, although the unrealistic target of 200,000 units a week had been adjusted. The 

production settled at about 3,000-4,000 units a day (15,000 ï 20,000 per week), which was 

about 30-40 percent of the capacity.89 There was now a second wave of Spanish Flu sweeping 

the country, exacerbated by the return of infected troops. This wave was by far the deadliest of 

the three waves, particularly affecting those under 40, such as the munition factory workers. 

Normally, those with the flu would be told to isolate themselves until recovered, but munitions 

workers were often told to report for work and wear cloth face masks. However, whilst the flu 

affected production in all the factories supplying components to White Lund, it may not have 

affected the filling production activity there. This was one of the seemingly strange findings 

by eminent physician Dr. F. Shufflebotham, who studied the influenza outbreak and its effect 

on those working in poison gas factories compared to the general population. One of the 

surprising conclusions he reported was that cases of influenza and other infections were very 

rare among those who worked directly with chlorine and arsenic compounds. However, this 

was not the case with phosgene workers or those in the same factory who were not directly 

 
89 L.F. Haber. The Poisonous Cloud: Chemical Warfare in the First World War, p286.  
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involved with being exposed to these substances. In one factory he investigated, fifty percent 

of the general workforce suffered from the flu, but only 3 percent of the arsenic workers were 

incapacitated by this virus.90 This seems difficult to explain, as more recent experiments with 

mice show that arsenic exposure compromises the immune response to influenza.91 The 

explanation for the lack of infection among those handling compounds containing arsenic 

cannot lie with the nature of that chemical and must be attributable to the wearing of masks 

and gloves by the workforce, combined with the factory's very good ventilation systems.  

It is now known that the majority of deaths during the influenza pandemic of 1918-

1919 were not caused by the influenza virus acting alone; instead, most victims succumbed to 

bacterial pneumonia following an influenza virus infection. One young 16-year-old man who 

was suffering from pneumonia in December 1918 was Henry Guest, who worked with his 

father as a boatman on a barge on the Manchester Ship Canal. On 5 December 1918, at about 

5pm, he was resting in a cabin on his boat when a wave of gas described as ñsomething cruelò 

by the boyôs father drifted into the cabin. The boat Stately was moored about half a mile from 

the Ellesmere Port factory making DM, and a cage of kieselguhr impregnated with DM had 

spontaneously ignited, the resultant fumes passing through the filter and emerging at the top of 

the water tower. Henry died two days later, an inquest was held, and a postmortem was 

undertaken. The coronerôs jury came to the verdict that his death was ñpneumonia accelerated 

by noxious fumes from H.M. Factory Ellesmere Port, accidentalò. Henryôs father had 

previously managed two barges but, without his sonôs help, could only manage one, thus 

halving his income. Compensation for the sum of £100 plus £24 expenses was requested from 

the Ministry of Munitions, who agreed to make a payment without accepting liability. 

However, this was not the end of mishaps at Ellesmere Port. In January 1919, two men, 

a canal boatman called Shaw and an engineer named Knowles, both suffering from pneumonia, 

died after suffering inhalation from another escape of poison gas from the factory, described in 

the press as ñmustard gasò.92 Arsenic above the amount expected for someone living in an 

industrial area was found in their bodies. The local inhabitants had also been exposed, and one 

described the event thus: ñWe could see the gas like a foggy cloud coming from the factory, 

and it went over the Ship Canal in the direction of Widnes. We got a dose, although we were 

only on the fringe of the cloud. Weôve had some before, and we werenôt having any more, so 

we cleared off homeò. A local medical man strongly condemned the existence of the gas, saying 

that it was a menace not only to the health but to the lives of the residents. A well-organised 

campaign took place to induce the government to either close down the ñmustard gasò factory 

or to convert it into an industry more in keeping with post-war requirements. The factory 

manager, a Mr Bentley, was sacked, but production continued until March 1919 when the order 

had been fulfilled. The factory was then closed.     

 In February 1919, it was discovered that the 65,240 type óOô devices manufactured to 

date, as the DA-filled canisters were called, were becoming defective, the contents reacting 

with the Bickford fuse, gradually destroying the means of ignition.93 The device was redesigned 

to avoid this defect, but the current batch had a restricted lifespan. However, this issue did not 
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affect the 63,159 type óMô devices with DM produced to date. In mid-February, the Director 

of Artillery instructed that production of type óMô munitions should be stopped with immediate 

effect. Military officers seemed to prefer DA over DM, as this became effective more swiftly 

than DM, which took from three to five minutes to take effect, although DA was less effective 

if the enemy used gas masks. This instruction was promptly contradicted on 10 March by Major 

H.G. Fleming, who instructed that 200,000 (divided equally between the two types) should be 

made before stopping production. A somewhat bemused Davies advised that this figure should 

be reached within the next 6 to 8 weeks, querying whether the Air Force and Admiralty 

requirements had been considered.  

By 11 November 1918, 124,000 metric tons of 21 different chemicals had been 

deployed by both sides, many of these chemicals being delivered by some 66 million artillery 

shells. The Western Front was awash with chemicals and shells, some unexploded, which 

would continue to cause premature deaths for some time. Churchill and Sir Keith Price were 

naturally a little perturbed that, having gone to all the trouble of overseeing the blood, sweat, 

and tears expended on the development of the óMô device and the great efforts to keep it secret, 

it was all for nothing. There had even been plans to use the recently introduced Handley Page 

bombers, including the anticipated four-engine 1500 model, to drop óMô device candles.94 

However, no suitable devices for this purpose had been manufactured by the time of the 

Armistice. If this weapon were to be used, it needed to happen sooner rather than later, given 

that it had a limited, if unknown, shelf life. Secrecy by early 1919 had probably been lost, with 

the other combatants becoming aware either of its existence or the equivalent weapons in 

America, France, and Italy.95 

The French expected to have 200 tons of sternite ready by 15 February 1919.96 Small 

quantities had been used on the battlefield in 1918, but they had not been particularly effective 

except in confined spaces such as trenches and basements. However, sternite did work in both 

wet and cool conditions and persisted from between two to seven days under normal conditions. 

It could also be added to mustard gas, and in fact, it had become quite common to mix gases, 

such as chlorine and phosgene.    

No doubt, there was general relief in November 1918 that the war was finally over with 

the signing of the Armistice. At the end of any conflict, there are winners and losers. However, 

there are invariably very few winners and a great many losers or mere ñsurvivorsò. The losers 

include the bereaved and those mentally and physically damaged. Victory can seem very 

hollow when oneôs country is impoverished with high unemployment. One of the undoubted 

winners as a result of World War 1 was Sir Basil Zaharoff, GCB, GBE. Described as a 

ñmerchant of deathò and a ñmystery man of Europeò, he was a Greek arms dealer and 

industrialist.97 He sold arms to all sides and developed close contacts with British PM Lloyd-

George, the Greek PM, and an Ottoman Sultan. He was employed as a director by Vickers from 

1897 to 1927, that company being responsible for building and operating the White Lund 

factory along with many others, including those at Barrow and Lancaster. By the end of the 

war, Zaharoff, known for bribery, corruption, bigamy, and seduction of wealthy, influential 

ladies, was reputedly one of the richest men in the world. He is believed to be the inspiration 
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behind Ian Flemingôs creation, Ernst Stavro Blofeld, who led the international criminal 

organisation SPECTRE in the James Bond books.  

Little did both the public and many 

politicians realise that 1919 was going to be 

so turbulent, although Churchill probably 

had a feeling that the end of the war did not 

necessarily mark the return to a life of peace 

and prosperity. Morecambe and the two 

factories manufacturing DA and DM were 

the only facilities involved with poison gas 

weapons not to be wound down immediately 

after the Armistice.98 Meanwhile, 

production of Green Band SBR gas masks 

continued until there were one million in 

reserve by April 1919.99 It was considered 

that war could resume at any time until a 

peace treaty was signed, so production 

continued until the target had been achieved.   

In January 1919, Churchill, 

previously Minister of Munitions, received a 

new position: Secretary of State for War and 

Secretary of State for Air . He could now 

instruct the use of the weapons he had 

previously overseen if he were so inclined. Churchill was almost alone as a politician in 

championing the use of chemical weapons after the war, especially the type of gases needed to 

quell riots and rebellions, and there were going to be plenty of these. He also knew that if 

chemical weapons were to be used, it must be done very discreetly away from the public gaze 

and only when their use could be justified. He genuinely believed that their use could save 

lives, particularly those of British servicemen serving abroad.    
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5. Trouble at home and abroad 
 

At the start of 1919, many British and Commonwealth soldiers had returned to England 

to be demobilised and, if necessary, returned to their native countries. About 13,000 troops 

were based near Cologne, forming the British Army of the Rhine. There was discontent in some 

of the colonies and newly acquired territories, notably in the Near East (previously in the 

Ottoman Empire) and India, with the additional concern that Afghanistan was threatening to 

invade India. Troops were required to maintain order in these places. To compound matters, 

the Anglo-Irish War in Ireland required substantial numbers of men. There was also the newly 

formed Palestine to patrol. The Bolsheviks wanted to regain territory that once formed part of 

the Russian Empire, and Britain sent its navy and some troops to Estonia to resist the Red 

Army's advance into the Baltic states. This did not leave many regular troops to send anywhere 

else. There were some fifty mutinies by the Army and Navy across Britain in the first month 

or two of 1919, despite a total press blackout being enforced. The demands of the soldiers were 

for speedy demobilisation and no fighting in Russia, where many Allied soldiers were based, 

being forced to stay there during the bitter Russian winter when the Arctic ports were closed 

to shipping. 

 

Fig 22 Propaganda sheet prepared by the Bolsheviks 

and handed to British troops in north Russia. It may 

have been responsible for some mutinies and desertions. 

Freedom news. 

Fig 21 Pamphlet pleading for support to fight the 

Bolshevik forces in Russia.  Warwick digital 

collections.  



45 

 

The British and French, along with the other Allies, had sent troops, munitions, and 

equipment to Russia during the war to divert German resources away from the Western Front. 

The withdrawal of Russia from the war had been something of a catastrophe for the Allies. Not 

only did it enable Germany to withdraw most of its forces there for use on the Western Front, 

but it also gave it access to Russian minerals, grain, and other resources. In addition, Allied 

munitions, weapons, and other materials were sitting in great heaps in the ports of Archangel 

and Murmansk in the north and Vladivostok in the east.  The Allies had initially established a 

base in Archangel with the blessing of Lenin to keep the Germans at bay during discussions on 

the peace treaty with them. Now Lenin wanted them out. Russia had withdrawn from the 

conflict since December 1917, although German and other Central Power troops remained in 

Finland, parts of Poland, Ukraine, and the Baltic states. The reason for the presence of German 

troops in these former parts of the Russian Empire was that Germany had insisted on being 

awarded these territories as part of the Russian decision to disengage from World War 1. The 

Treaty of Brest-Litovsk was effectively terminated in November 1918 when Germany 

surrendered to the Allies, but this did not immediately result in German troops leaving the 

Baltic states.  

Owing to priorities elsewhere, the only troops that could be mustered for the Allied 

expeditionary force were not of the highest fighting quality. The Armistice was declared in 

November 1918, far too late to evacuate the Allied troops in the expeditionary force from the 

frozen port of Archangel and the Murman Peninsula. They were stuck there, against their will, 

in the bitter Arctic winter weather, at least until the thaw in late May or June the following year 

and possibly beyond. Bored and homesick, some of the forces started to mutiny or harm 

themselves to be put on sick leave. A relief force was needed to enable these forces to return 

home safely, along with other refugees, and to evacuate the remaining supplies.  ñVolunteersò 

were sought for this, along with regular soldiers, some of them conscripts. The relief force 

volunteers consisted primarily of British and Australian men who were to support and relieve 

those soldiers from Britain, France, Serbia, Karelia (Finland), Italy, Canada, and the USA who 

were already in north Russia. The force consisted of two brigades totalling 8,000 men, one 

comprising ex-civilian volunteers (genuine) and the other regular army so-called ñvolunteersò 

(some being ñvolunteeredò). Both parties were simply told that they were going to assist with 

the evacuation, which had to take place while a civil war was in progress. There was concern 

among many of the working population that Britain was going to continue taking sides in the 

civil war, sending soldiers to fight against the Bolsheviks.  

In January 1919, the Daily Express echoed public opinion when, paraphrasing 

Bismarck, it exclaimed, "the frozen plains of Eastern Europe are not worth the bones of a single 

grenadier". Leading trade unionists and Labour MPs set up a ñHands off Russiaò campaign, 

and Sylvia Pankhurst joined those actively campaigning for the Bolshevik cause. Pankhurst, a 

pacifist and internationalist who was frequently in the news, supported the Russian Revolution 

and was an advocate of ñsoviets over parliamentary democracyò (i.e., soviet style democracy 

over bourgeois-style democracy). A leading founder of the British Communist Party in 1920, 

she campaigned ceaselessly against fascism and for colonial liberation. At the Labour Party 

conference in June 1919, direct action was threatened to prevent British military involvement 

in Russia. 
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Liberal Prime 

Minister Lloyd George 

had an ambition to 

improve conditions for the 

workers, making a well-

received speech in Dudley 

when he said, ñWhat is our 

task? To make Britain a fit 

country for heroes to live 

inò. However, there was 

growing militancy by 

some of the working 

population ï rail workers, 

miners, transport workers, 

dockers, and even the 

police and some 

servicemen. Longer hours, 

little pay, poor housing, 

and a failing infrastructure 

all contributed to the 

general outcry of ñenough 

is enoughò for people 

across the British Isles. 

Frustrated workers turned 

on ethnic minorities, 

especially in the ports 

where many workers from 

the colonies were 

employed, and men 

demanded their jobs back 

from the women; that is, if 

there were jobs, as 

unemployment was high. Unions increased their membership and became more powerful, 

many of their members identifying with the Bolshevik revolution in Russia. The left-wing press 

readership peaked at about this time, with the Daily Herald spreading left-wing ideas. On 31 

January, more than 70,000 workers took to the streets of Glasgow in what became almost a 

city-wide unofficial general strike. A red flag was raised in the middle of George Square. 

In August 1919, under the British Governmentôs orders, the HMS Valiant and two other 

battleships were ordered to dock in Liverpool and be prepared to open fire if necessary. The 

people of this working-class city were violently protesting, and the army had been unable to 

take back control of the streets. Order was restored using bayonet charges, and when that failed, 

soldiers opened fire on the crowds, killing several people. Across Britain, the riots in several 

towns and cities caused devastation. In Luton, the town hall was burned down before troops 

were able to regain control, and in Epsom, a police officer was killed in a riot. 

 

Fig 23 Relief Force for Russia recruitment notice published in The Times 

and other newspapers on 10th April 1919. 
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While things were not going too well at home, there was further unrest in India. In April 

1919, one of the most shameful episodes in British colonialism occurred. A large, peaceful 

crowd had gathered at the Jallianwala Bagh in Amritsar, Punjab, India, to protest against 

the Rowlatt Act (an emergency act which enabled imprisonment without trial) and the arrest of 

two pro-independence activists. The British officer in charge of managing the demonstration, 

Brigadier General R. E. H. Dyer, surrounded the protesters, and after blocking the exit with his 

troops, he ordered them to shoot at the crowd, continuing to fire even as the protesters tried to 

flee. The troops kept on firing until their ammunition was exhausted. Estimates of those killed 

vary from 379 to 1,500 or more people, and over 1,200 other people were injured, of whom 

192 were seriously injured. This inevitably caused further demands for Indian independence 

and created more unrest in India. Churchill must have wondered if ñsneezing gasò or tear gas 

could prevent such an atrocity in the future. 

The Armistice was not a peace treaty but a ceasefire for a fixed period, which had to be 

renewed several times (until the Treaty of Versailles was signed on 28 June 1919), while details 

of compensation and transfer of territory occupied by Germany were established. The 

Armistice of Mudros had been signed with the Ottoman Empire on 30 October 1918, and the 

transfer of Turkish territory also needed to be sorted out. While the details of the peace treaty 

were being resolved, with France taking a hard line, the North Sea blockade on supplies to 

Germany and the blockade on the Adriatic affecting Austria-Hungary remained in force. 

Between 300,000 and 400,000 deaths due to malnourishment and starvation can be attributed 

to these blockades, although overall death figures were higher because of the flu epidemic and 

famine. Of course, there were also many deaths in France and particularly in Belgium, caused 

by starvation, or indirectly by poor nutrition, during and immediately after the war. At such 

times, starving people resort to looting, violence, rioting, and hoarding. Politicians were easy 

targets with the demand for governments to be overthrown and replaced by ñsocialismò. 

Inevitably, there was civil unrest in Germany, with uprisings by radical communist groups. 

Some respectable women had to resort to prostitution to survive at this time.  

The Allies set to work to produce a treaty, known as the Treaty of Versailles, which 

was to affirm that chemical weapons were so morally reprehensible that Germany ought not to 

be allowed to have them. Having accused Germany of using lethal gases and suggesting that 

these now ought to be banned (at the very least German ones), Britain was not morally able to 

justify the use of these in any future conflict unless responding to a chemical attack against 

their forces. Whilst a complete ban on the use of chemical weapons was becoming the 

consensus, this view was not shared by Winston Churchill, who did not believe that chemical 

weapons were any worse than other weapons; in fact, quite the contrary.     

Winston Churchill and the Liberals under Prime Minister Lloyd George were concerned 

that the treaty dealt with Germany too harshly, whereas Italy felt it should have gained some 

disputed territory from the Germans. The French were jubilant, having achieved their 

objectives, as had Japan, with German territory in China being handed to them. Countries and 

political parties were split on the benefits of the treaty. Some saw it as a good solution at a 

difficult time, while a few saw it as a disastrous measure that would anger the Germans to seek 

revenge. Churchill was to attend the Paris Peace Conference in June 1919. He seemed to have 

a finger in every pie. 

The USA was spared some of the worst effects of the situation in Europe, the Middle 

East, and Asia, but was not without its issues resulting from the end of the war. There were 

many strikes, several riots with some deaths, anarchist bombs sent in the post, the prohibition 

https://en.wikipedia.org/wiki/Jallianwala_Bagh
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of alcohol leading to criminal activity, controversial womenôs suffrage, and the formation of 

the Communist Labor Party of America. There was little enthusiasm for American troops to 

remain in Russia after World War 1, taking part in a civil war that was not of their making. 

In Europe, Austria-Hungary was disintegrating. Bohemia, Moravia, Czech-speaking 

Silesia, Slovakia, and Subcarpathian Ruthenia had formed a new country, Czechoslovakia. 

However, more than 40,000 Czech volunteer soldiers were stranded in Siberia. Known as the 

Czech Legion, they had fought with the Allies in Russia, hopeful of gaining support to create 

their own country. Some had been evacuated through Vladivostok on the coast of the Sea of 

Japan using the Trans-Siberian railway, but the majority remained trapped in Russia, opposing 

the Bolshevik regime. Churchillôs plans for defeating the Bolsheviks partly depended on this 

legion as they tried to extricate themselves from Siberia. Likewise, many Serbian forces 

supported the Imperial troops in Russia, the Serbs being notable as formidable soldiers.     

The Jews were being exterminated in vast numbers, particularly in Russia, and these 

pogroms extended in 1919 to Ukraine and Poland, when nearly one hundred thousand Jews 

were murdered. Jewish nationalists had begun a struggle for a Jewish state in Palestine 

following the issuance by the British government of the Balfour Declaration on 2 November 

1917. In the document, the British government declared its support for the establishment of a 

ñnational home for the Jewish peopleò in Palestine. This was shortly going to be another area 

of conflict, unresolved to the present day. 

 Who would wish to be a minister in a country at such a time? There were quite a few 

riots and small-scale rebellions in the colonies, and Winston Churchill preferred the use of 

chemical weapons over conventional weaponry to deal with such cases. However, even Major-

General Foulkes, now posted to India, was circumspect regarding which chemical weapons 

could be used there, and Churchillôs preference fell on deaf ears. There was growing unrest in 

some countries in the Empire, with the threat of communism spreading from Russia into 

Europe, starting with the Baltic States, Ukraine, and then Poland, Hungary, and Germany, and 

then into Asia (Mongolia and the ñstansò). Churchill wanted to use some form of gas against 

the rebellious tribes of Northern India and in Iraq. "I am strongly in favour of using poisoned 

gas against uncivilised tribes," he declared in one secret memorandum. He criticised his 

colleagues for their "squeamishness", declaring, "The objections of the India Office to the use 

of gas against natives are unreasonable. Gas is a more merciful weapon than [the] high 

explosive shell and compels an enemy to accept a decision with less loss of life than any other 

agency of warò.100 When Churchill used the term ñgasò, expressing his preference for this form 

of warfare, many historians assumed that he meant mustard gas. Even if he did on occasions 

specifically use the term ñmustard gasò, by gas he usually meant chemical weapons in general, 

although he could not refer to DM by name, it still being classified! He generally referred to 

lachrymatory and sneezing gas in his comments, which included tear gas and the óMô device. 

Meanwhile, in great secrecy, chemical weapons manufacture continued, but only for 

the óMô device. By March 1919, sufficient components and chemicals had been manufactured 

to meet the requirements to assemble the óMô device at White Lund, enabling the supplying 

factories to be shut down or converted for other uses.101 On 5 March 1919, a request was made 

in the Commons by a Mr Renwick as to whether it was possible to discontinue the manufacture 

of poison gas at Ellesmere Port, as two deaths and several injuries had occurred recently. Could 

 
100 Churchill minute, War Office, 12 May 1919, in Martin Gilbert, ed., The Churchill Documents, vol. 8, War and 
Aftermath, December 1916-June 1919 (Hillsdale College Press, 2008), p662. 
101 Interestingly, the factory at Sutton Oak, St. Helens, was reopened in 1922 to make Adamsite (DM).  
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such operations be relocated to a less populous and non-manufacturing district? The reply from 

James Hope was that arrangements had been made to bring the manufacture of poison gas at 

this factory to an end. This was true, as sufficient quantities of DM had been made by this date. 

It was now just a question of what to do with the spare chemicals and components that would 

need to be disposed of. Production at White Lund slowed down after May 1919, when some of 

the workforce was laid off. An inventory was now taken:  

 

118,700 DM Generators Mark 2 type 2 

65,000 DA Generators Mark 1 

21,879lbs DMK (Kieselguhr) in 663 cases (ready for filling canisters) 

71,040lbs DA in 2,368 cases 

147,384lbs DM1 in 826 drums and 126,815lbs DM2 in 813 drums 

Large stocks of various components, including 407,297 canisters 

(Each canister held between 1.25lbs and 1.5lbs of mixture). 

 

It was decided that production should continue at a more relaxed pace, using up the 

spare stock of materials and components. Some of the workforce were laid off, and those 

remaining filled another 40,000 generators at White Lund, the work being completed in late 

August 1919. The White Lund site continued to be used to make safe and dispose of shells, but 

this was undertaken well away from the stored óMô devices to avoid the risk of an explosion 

setting off the generators and drums of highly toxic chemicals.  

Churchill was a busy man in the House of Commons, so busy, in fact, that he tended to 

ignore his brief covering civil aviation, which allowed other countries to advance this aspect 

more than Britain. On some days, he had to give as many as twenty responses to written 

questions and verbal responses to four or more questions. Many of these questions related to 

war graves and individual cases, often raised by a local MP. Not only was Churchill involved 

in internal politics, but he was also responsible for security in Ireland, new mandates created 

from the Ottoman Empire, the war in Afghanistan, and the Waziristan campaign, the 

demobilisation of mutinous British troops from France, Egypt, Russia, and elsewhere, and 

making suggestions regarding war reparations. Instant decisions were required for many issues.  

Churchill and his department had to fend off any probing about chemical weapons in 

Parliament. One man in particular frequently challenged Churchill in the Commons, and he 

was Colonel Wedgwood. A great-great-grandson of the famous potter Josiah Wedgwood, he 

was a member of the Liberal party (as was Churchill) but was his own man, being regarded as 

an Independent. He had quite radical views, probed endlessly on many topics, and was 

Churchillôs match when it came to oratory. On 19 May 1919, he asked whether poison gas or 

any plant for making it had been sent to Russia for use against revolutionary Russians. The 

response by Captain Guest was that, as the Bolsheviks had already employed gas on the 

Northern Front, preparations were being made to retaliate with this weapon. Every precaution 

was being taken to protect the brave troops against the inhuman methods of the Soviet forces. 

Ten days later, on 29 May, the most probing and quite protracted debate on British 

foreign policy, including north Russia, was held in Parliament. When told by an MP that some 

soldiers from his constituency had been ordered to go to Russia, Churchill replied, ñNo men 

are being sent by compulsion to Russia. A few officers may be sent who are indispensable, but 

no men are being sent who do not volunteer to Russiaò. When questioned about the reasons 

soldiers were willing to go overseas, anywhere except Russia, the reasons were given as 

follows: 

https://en.wikipedia.org/wiki/Josiah_Wedgwood
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(1) Suggestions in the Press of unpleasant climatic conditions. 

(2) Ignorance of policy to be adopted about that country. 

(3) Taking part in active warfare against an enemy who is, to them, undefined. 

            (4) They do not know what the campaign in Russia is all about, or even if it is a 

campaign. 

(5) Men fear delay in their demobilisation.  

  

There was then a further exchange between Churchill and Wedgwood that day:  

Churchill:  

The effect of British munitions with which we have been supplying him (General 

Denikin, White Army), and with which we propose to continue to supply him, is only now 

beginning to be felt. 

Colonel Wedgwood:  

Poison gas! (Uproar in the chamber) 

Churchill:  

Poison gas is used against our troops by the Bolsheviks. I do not understand why, if 

they use poison gas, they should object to having it used against them. It is a very right and 

proper thing to employ poison gas against them.102 

At first sight, it seems odd that Colonel Wedgwood did not follow up with any questions 

as to the type and quantity of ñpoison gasò or severely criticise its use. However, Churchill and 

Wedgwood enjoyed sparring with each other, both being good friends and in the same political 

party at that time, although Wedgwood was to join the Labour ranks in August of that year, 

remaining something of a maverick.103 Wedgwood may even have known about the secret óMô 

device, but other chemical weapons had already been sent to Russia. That day in Parliament 

was particularly busy, with a great deal of business on varying topics being discussed. The 

press had many other things to report on, and in this instance, generally allocated one column 

inch to the news about gas being used, just providing the facts without comment. Whilst most 

of the British workforce objected to the use of British troops in the Russian civil war, the use 

of chemical weapons was just regarded by many as another evil weapon of war. Few had read 

poems by Wilfred Owen and Siegfried Sassoon or seen a now well-known oil painting called 

ñGassedò, completed in March 1919 by John Singer Sargent.  

One group that did object to chemical weapons was the medical profession. In 

November 1918, representatives called for a ban on chemical warfare, describing it in The 

Times as an unclean, uncontrollable, and malignant weapon of war which ought to be 

abolished.104 Many doctors and nurses employed by the armed forces also protested against 

their involvement in chemical warfare. Treating those suffering from mustard gas poisoning 

had been difficult, dangerous, and distressing. These views, although not widely shared by the 

public who just wanted to forget about weapons of war, did help shape the international 

disarmament negotiations.  

One issue requiring urgent resolution was what to do with more than 40,000 British 

troops sent to Russia, about 6,000 in north Russia, some of whom were now supporting the 

 
102 Hansard 29th May 1919.  
103  In 1941 Wedgwood toured the United States of America, putting Britain's case against Germany at public 
meetings. Whilst Wedgwood was in America, Winston Churchill offered him a peerage, inviting him to sit for 
Labour in the House of Lords. He briefly became Baron Wedgwood of Barlaston, dying in 1943. 
104 The Times, 29 November 1918, p6.  
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anti-Bolshevik forces, the White Army. Churchill knew that these troops were very dissatisfied 

and needed to be extracted as soon as possible, but he feared that the Bolsheviks would take 

over in Russia, followed by communism taking hold in many neighbouring countries. Having 

dispatched the North Russia Relief Force, several questions were being asked in Parliament 

about individuals who claimed that they had not volunteered freely for this mission. One such 

question was on 1 July 1919. Churchill now had to come clean.  

 

Waterson:  

Is the right hon. Gentleman aware that within the last two months, men have been sent to Russia 

who have not volunteered, but have been conscripted; and seeing that pledges have been given that men 

would not go except those who have volunteered, will the right hon. Gentleman take steps to have these 

men brought back?  

 

When pressed further, this was the response: 

 

Churchill:  

It is possible there may be a few individual cases where experts of technical corps, sanitary 

corps, and other special branchesð a handful of individualsð may have been compelled to go, but I 

cannot be certain. If a special case is brought to my notice, I will look into it, but in principle, no one 

has been sent to Russia who has not volunteered to go.105 

 

The term ñsanitary corpsò referred to doctors and nurses, whilst ñtechnical corps and 

other special branchesò included chemical weapons experts. Such experts had been ñcompelled 

to goò. As for the statement ña handful of individualsò, Churchill must have had big hands.  

 
  

 
105 HC Deb 01 July 1919 vol 117 cc755-6 
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6. Half a loaf is better than no bread 
 

When it comes to documenting history, there is no such thing as ñthe truthò. In the case 

of the Russian civil war, it has proved even more difficult than is often the case to produce a 

balanced history, untainted by propaganda, Marxist-Leninist, imperialist, and revisionist views. 

To quote Oscar Wilde, ñThe truth is rarely pure and never simpleò. 

The British press largely relied on a reporter, Andrew Soutar, representing The Times 

in north Russia, and he, in turn, relied on the military for information, therefore needing to be 

careful not to upset his primary source. Newspaper editors selected and adjusted news to suit 

their readership. Then there was censorship of reports and articles, particularly when it came 

to mentioning chemical weapons, whilst memoirs by the senior officers involved were written 

many years later, when their primary aim was to justify their actions and present themselves in 

a good light. Many accounts of the Russian civil war fail to mention the use of chemical 

weapons, other than in suppressing the residents' uprising in Yaroslavl in 1918, by Don 

Cossacks in 1919, and in suppressing a peasantsô uprising in Tambov in June 1921.106  Neither 

the British nor the Russians were keen to mention their use of such weapons.  

The biggest issue in discovering the use and extent of chemical weapons in Russia is 

the absence of accessible, reliable, and comprehensive reports, both by the Imperial Army (later 

the White Army) and the Red Army (the Bolsheviks). However, in the case of the White Army, 

many officers had been killed, imprisoned, or had chosen to defect by 1920, and there had 

probably been no desire by the Bolsheviks to preserve the diaries and reports of those officers.  

Some information comes from the interrogation of prisoners, many of them frightened, 

poisoned, or injured, and possibly under duress. However, an academic, Alexander S. Bobkov, 

started work in 2010 at the Institute of Physical Chemistry and Electrochemistry of the 

Academy of Sciences of Russia as a researcher. He commenced archival research on the use of 

chemical warfare during the Russian Civil War on his own initiative and at his own expense. 

Unfortunately, he died in 2013, before completing his research, but his findings (in Russian) 

have been put on a website (scepsis.net), consolidated and updated with further information by 

Nikolay Zayats. Use has been made of this resource, which may not have been available to, or 

used by, previous researchers.107 

The Entente, the so-called ñAlliesò, were united in fighting against the Central Powers, 

which consisted of Germany, Austria-Hungary, Bulgaria, and the Ottoman Empire, but they 

did not always willingly share information. As with other weaponry, when it came to chemical 

weapons and gas masks, countries tended to undertake their own research and development of 

such weapons and masks. This was particularly true in the case of Russia, which entered the 

war being totally unprepared for weapons development and production on the required scale. 

At the start of the war, less than 50 per cent of the products needed to manufacture machines 

and chemicals were manufactured in Russia, most coming from Germany. Initially, orders were 

placed with the USA and Japan to keep things going. By the end of 1916, Russia had started to 

get its act together when it came to manufacturing chemical weapons and gas masks, producing 

chlorine from June 1915, followed by chloropicrin (a toxic tear gas) and phosgene. The 

weapons crisis, which included a shortage of explosives and shells, was eventually resolved, 

 
106 G. Vásárhelyi, L. Földi, IƛǎǘƻǊȅ ƻŦ wǳǎǎƛŀΩǎ ŎƘŜƳƛŎŀƭ ǿŜŀǇƻƴǎ AARMS HISTORY Vol. 6, No. 1 (2007) 135ς146 
107 Alexander Bobkov, A Case of Preparation for a Gas Attack During the Civil War (in Russian). 
Niklay Zayats, On the Use of Chemical Weapons in the Russian Civil War. (in Russian). 
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too late in the day to make a difference, some chemicals being imported from Britain. Russia 

produced 3,650 tons of poisonous chemicals, but by April 1917, many of the weapons and 

chemicals remained at storage and factory sites.108 Mustard gas, vesicants, and sternutators 

were not manufactured or used by Russia. 

There is no definitive list of battles involving chemical weapons on the Eastern Front. 

One report states that Russia had used gas as a weapon on 24-25 October 1916, at Baranovichi 

(now in Belarus), on 27 March 1917, at Kowel (Ukraine), and again on 15 April in a nearby 

location, but reliable records are absent.109 Another account states that Russians used chemical 

weapons for the first time during the March 1916 offensive at Lake Naroch (Belarus) and that 

the last time they used them was carried out outside Riga (Latvia) on 26 January 1917.110 Yet 

another account states that at the beginning of June 1916, the 8th and 9th chemical teams of 

the Russian army carried out the first gas attacks, the results of which were considered 

successful. The attack carried out on 18 July by the 5th chemical team led to heavy losses for 

the Germans. Russian troops carried out a total of 24 gas attacks, during which 42,000 pounds 

of chlorine were released out of 138,000 pounds delivered to the front.111 

During 1917, the Russian military started to disintegrate as the civil war took hold. At 

the end of the war, Russian fatalities due to gas were estimated at 56,000, with a further 419,340 

non-fatal gas injuries. The number of Russian fatalities from chemical warfare exceeded the 

combined total for all the other participants killed by gas in World War 1.112 An estimate was 

made that about 4% of the artillery shells fired by Russia were gas shells, mainly containing 

hydrocyanic acid, also used by the French army (1916), by the United States, and by Italy 

(1918). However, this acid was not found to be effective enough due to weather conditions, 

which resulted in rapid dispersion in the atmosphere. Additional chemical weapons had been 

ordered from the British to make up the perceived shortfall, but the Russian chemical weapons 

defence focused primarily on the use of gas masks. There were design flaws in the early 

Russian gas masks, and there was a shortage of the more effective British ones, which had been 

supplied to them, resulting in a disproportionately large number of casualties from chemical 

warfare. A new, improved Russian gas mask was introduced in November 1916, replacing the 

largely ineffective one. In 1917, the Soviet military concluded that chemical weapons were ñan 

extremely powerful and beastly weaponò and that their technical inferiority had placed them at 

a terrible disadvantage.113 By early 1917, Russia had seven battalions of chemical soldiers, 

each with two companies, so they had 2,800 chemical troops trained in this discipline at that 

time.  

An obvious question is why chemical weapons were not deployed to any great extent 

in the civil war, given the seemingly available quantities. Both White and Red Army troops 

were, by now, equipped with gas masks, not all of them particularly effective. There are some 

evident answers. The mobile nature of the civil war, particularly in Siberia, meant that trenches 
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and fixed positions were not widely used. Chemical weapons depend on a favourable breeze 

and the absence of heavy rain. Heavily forested areas preclude the use of such weaponry. The 

sub-zero conditions experienced in winter were not suitable for using chlorine gas. Chemical 

weapons require a certain level of expertise that would have been absent, except when former 

Imperial gas officers had chosen to fight in the civil war. There was the possibility of affecting 

innocent civilians and livestock. Perhaps this was not of particular concern to the Russian 

armies, but it should have worried the Allied forces. Slaughter and atrocities were widespread 

during the Civil War, so any abhorrence of chemical weapons would appear to be unlikely. Of 

course, Russian factories were no longer producing chemical weapons, but there was a 

stockpile left over from World War 1, along with those abandoned by the German army.  

All these conditions were valid reasons to preclude the use of such weaponry. But in 

situations where artillery could be used, so could chemical weapons, given suitable 

atmospheric conditions. The main artillery types of the Red Army were the 76 mm guns and 

numerous field howitzers, such as those sized at 122 mm and 152 mm. At one time, the Red 

Army troops in north Russia were supported by ninety-eight pieces of artillery and 378 machine 

guns. In north Russia, artillery was of particular importance for two applications. Firstly, it was 

used extensively on boats and barges situated off the White Sea coast, the navigable stretches 

of the very wide Dvina River, and on Lake Onega, Europeôs second largest lake. The other use 

was both for offence and defence, either in the clearings for the railway lines or mounted on 

armoured trains. These trains started to come into widespread use after the October 1917 

revolution by both White and Red forces, as well as the Czech Legion. Much of the fighting, 

particularly in the early period of the Civil War, was waged along the 37,000 miles of railway 

lines, the sole means of transporting troops, supplies, and munitions in the vast spaces of 

Russia, as the road network was sparse and poorly maintained.  

The Whites had two armoured trains in Archangel by May 1919, the Admiral Kolchok 

and Admiral Nepenin which had naval guns and crews. By August of that year, two more were 

under construction, the General Deniken and Lip. The British-led Syren force, which operated 

south of Murmansk, had at least two armoured trains, one American and one White Army. The 

American one had Lewis guns and at least one field piece, whilst the White one used British 

4.5 in howitzers and an 18-pounder. By the end of 1919, the Red Army had 59 trains and the 

ability to make many more in their factories, eventually having about 200 of varying quality. 

The White Army had to be content with those used by the Imperial Army in World War 1 and 

some newly introduced lightly armoured trains, which altogether numbered about 80. Often, 

artillery was simply mounted on empty coal wagons. There was scarcely a major battle after 

1918 that did not involve armoured trains.114 

In 1917, the Soviet Republic inherited a significant supply of various chemical agents, 

prepared by or acquired by the Chemical Committee at the Main Artillery Directorate (GAU) 

during World War 1. Of note, there were about 350,000 3-inch and about 80,000 6-inch 

chemical shells, as well as about 57,000 pounds of chlorine, phosgene, and a mixture of both 

of these, stored in Russian-made E70 and E30 cylinders, as well as in British (narrow and wide) 

cylinders. A decision as to what to do with this stock had to be made after Russia's withdrawal 

from the war. The storage conditions for both shells and cylinders were far from ideal. Thus, 

the commission inspecting the central warehouse noted: ñThe warehouse department does not 

have storage facilities for cylinders. The cylinders lie in large heaps under rotten and leaking 

 
114 Alexander Deryabin, David Bullock. Armored Units of the Russian Civil War: White and Allied. 
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sheds (former sheds built for drying bricks). In winter, snow is piled under the awnings, in 

which the cylinders lie. The commission removed a 3 to 4 mm layer of rust from the 

cylinders...". The poor storage conditions were also observed in the artillery depots where 

chemical shells were stored. In many cases, the hand-wheels of the valves did not open, the 

safety nuts stuck tightly, and the cylinders and shells leaked gas. 

Something needed to be done as a matter of urgency, as the areas located around the 

warehouses containing asphyxiating gases were now under threat. One idea was to destroy the 

chemical arsenal, but this was rejected as Russia had spent so much money, time and effort in 

producing these chemicals and the associated weaponry. In July 1918, it was decided that all 

chemical property located in the Central Warehouse should be divided into two groups: a group 

to be kept in an emergency reserve in case of use for combat purposes, and a group to be 

transferred to the jurisdiction of the Supreme Economic Council to be used for cultural and 

industrial purposes. In addition to various chemical products, such as potash, phenol, and 

cyanide compounds, 41 tonnes of chlorine, 88 tonnes of phosgene, 36 tonnes of a mixture of 

chlorine and phosgene, and 14 tonnes of a mixture of chlorine and sulphuryl chloride were 

transferred to the national economy: a total of about 11,000 poods (180 tonnes). These chemical 

products were in demand in various industries, but the People's Commissariat of Agriculture 

became the largest consumer of asphyxiating gases.115 The Bolsheviks, therefore, had ready 

 
115 Nikolay Zayats. On the use of Chemical Weapons in the Russian Civil War. 1 pood is equivalent to 0.164 
tonnes. 

Figure 24. An armoured train leaving Medvedje-Gora for the front, 9th September 1919. IWM (Q 16826) 
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access to a significant stockpile of chemical weapons, which needed to be used before they 

became dangerous or useless. There was also a small but significant amount of weaponry left 

behind when the Germans withdrew after the treaty had been signed. It would appear at that 

time that both the Red and White Armies and the British were unsure as to how important 

chemical weapons could prove to be in the civil war. Chemical weapons were used by the Red 

Army on several occasions. On May 28, 1918, sailors of the Upper Don Flotilla periodically 

fired upon Cossack villages along the river, using both fragmentation and chemical projectiles.    

As has been mentioned previously, the British and French, along with their allies, had 

sent troops, munitions, and equipment to Russia during the war to divert German resources 

away from the Western Front. Although Russia had now withdrawn from the conflict, German 

troops remained in Finland, parts of Poland, Ukraine, and the Baltic states. The reason for the 

presence of German troops in these former parts of the Russian Empire was that Germany had 

insisted on being awarded these territories as part of the Russian decision to disengage from 

World War 1. The Allies now needed to recover their armaments and supplies and safely 

evacuate their forces. By early 1919, with an ongoing civil war in Russia, the three main areas 

not already overrun by the Bolsheviks were in north and south Russia (generally the area of 

Ukraine) and parts of Siberia extending to Vladivostok. The north Russian area was around the 

ports of Archangel and Murmansk, bordering the White Sea and straddling the Arctic Circle. 

Britain had established bases in these two port towns to deliver men and supplies when 

supporting Russia, and now needed to withdraw using those same entry points. The main port 

of Archangel could only be used in the summer months when the White Sea was no longer 

frozen. As the facilities at ice-free Murmansk were very rudimentary, many Allied troops had 

been stuck in Russia during the bitter winter weather in 1918-1919, unable to return home 

despite the Armistice. 

One area where Churchill appeared to be keen to use gas was in north Russia, where 

there was little public scrutiny as to events taking place there. Up until the spring of 1919, the 

only recorded case of chemical weapons being used in north Russia was on 27 August 1918, 

when a British gunboat fired 6-in chemical shells on the Dvina River. The White Army fired 

some chemical shells on 20 January 1919 against the Red Army, followed by the use of more 

chemical shells on 8 February near Perm, but the British were probably unaware of this.116 

However, a possibly false report of chemical weapons use was made by Major Gilmore, the 

forward commander, in a place called Shred Mehengra, which guarded the eastern approaches 

to the Yemtsa river.117 Brigadier-General Ironside, who led the Allied Expeditionary Force, 

notified the War Office, ñReport that three gas shells fired by the enemy; my one gas officer 

has gone up to investigateò.118 When this unconfirmed report reached Churchill on 27 January, 

he leapt upon this fact to justify the use of gas, stating that he would ñarm our troops with gas 

(type was unspecified), Stokes mortars and Livens Projectorsò. A news despatch from the 

British in Russia, dated 1 February 1919, stated ñStrong Bolshevik attacks at Tarasevo 

compelled the Allies to retire twenty miles northward. The Bolsheviks commenced gas-

shelling us, but the Allies are completely equipped with anti-gas apparatusò.119 Whether the 

 
116 Ibid. The Perm battlefront did not involve Allied troops.  
117 Yemtsa is also spelt Emtsa or Emptsa. Many Russian place names have more than one spelling in the Latin 
alphabet or have changed since the revolution. For example, Archangel is also now spelt Archangelsk. 
118 Kinvig. /ƘǳǊŎƘƛƭƭΩǎ /ǊǳǎŀŘŜΦ ¢ƘŜ .ǊƛǘƛǎƘ LƴǾŀǎƛƻƴ ƻŦ wǳǎǎƛŀ мфму-1920.pp128-129 
119 This news item found in an Australian newspaper, The Argus, Kalgoorlie, Tuesday 4th Feb 1919 p22. Also 
reported in many other newspapers dated 4th or 5th February 1919, e.g., The Montreal Weekly Witness p4.  
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gas shells were German ones, which had been abandoned, or those supplied much earlier by 

Britain or Russian ones is uncertain. Further reports were then received of the limited and 

ineffective use of gas on two occasions on the Vaga front, some 600 km south-east of 

Archangel. The Red Army 18th Division had fired 50 3-in chemical shells from January 13 to 

30 and 26 pieces each on March 9 and 27 at the White Army positions in Vystavka and 

Maksimoyskaya, respectively. Allied forces (US and Canadian) were involved in the battle of 

Vystavka, although the British were not directly involved.  

The term ñfrontò conjures up an image of the long lines of trenches as were created in 

France and Belgium. In Russia, the term ñfrontò more usually meant strategically located 

villages (usually on a river, railway line, or crossroads) defended by heavily fortified timber 

blockhouses. Fronts could change quite rapidly, and the tactics used for trench warfare were 

not always applicable. General Samoylo now commanded the 6th Red Army but was formerly 

in the Imperial Army. When news of the use of chemical shells by the White Army at Perm 

reached him, as far as he was concerned, the gloves were off. On 14 February, he sent out the 

following instruction to his troops in north Russia: ñIn view of the repeated cases of the enemy's 

use of shells with asphyxiating gases on other fronts, the Commander once again confirms the 

possibility of using them on our frontò. Churchill was indeed correct to assume that chemical 

weapons would be deployed, even though he may have jumped the gun.  

This raises the question as to why units of the 18th Division Red Army began to use 

chemical shells against the White Army when they did in the spring of 1919. The Red Army 

should have known that this would give the British an excuse to supply the White Army with 

these munitions, even if such weapons were not used themselves. Was this a massive blunder 

by that Red Army commander? General Samoylo must have believed that there were sufficient 

supplies of such weaponry and the associated gas masks to enable Red Army attacks with 

chemical weapons to continue. If there were not, there had to be a reason why these supplies 

were so unexpectedly restricted.  

During the Russian Revolution of 1917 and the subsequent Russian Civil War, there 

was a dramatic decline in total agricultural output. Many of the population were starving or 

close to starving. The reasons for this were many. A lack of tractors and horses used to pull 

ploughs and carts, with horses requisitioned for military use, and many dying as a result. There 

was a shortage of labour as peasants were recruited to fight in the civil war. The marauding 

armies occupying Russia needed feeding and stole from the peasants, who were less inclined 

to grow crops. If the peasants resisted, they were often tortured or murdered. If they were paid, 

the currency was worthless as the industrial production had all but ceased, so there were few 

goods to purchase. There was no point in holding onto any currency with hyperinflation having 

taken hold. There was also a shortage of seed, some being pilfered, and with little money to 

buy any from abroad. The shortage of food extended to other commodities, such as coal, which 

would be needed to power the steam trains, the rail system being the main means of 

transportation. The rail system itself was in a poor state of repair, with bridges and track 

damaged by bombing, the two sides in the civil war taking possession of stretches of the line 

so that trains could not run to their intended destinations. In the winter, railway engines and 

wagons sometimes froze solid, unable to move. The water needed to supply locomotives often 

froze in the water towers. Any food that did get loaded onto railway wagons was likely to be 

sitting in a siding, rotting. The Bolsheviks largely comprised factory workers who had little 

knowledge of agriculture, and they had not introduced proper measures for food production 

and distribution. Communal farms were less efficient, with little incentive to sell grain to the 

https://en.wikipedia.org/wiki/Russian_Revolution
https://en.wikipedia.org/wiki/Russian_Civil_War


58 

government. The prohibition of alcohol had been introduced even before the revolution. When 

life is miserable and there are terrible hardships, there is one thing people desperately crave, 

and some grain was used to make moonshine.  

It was therefore necessary to try and preserve those crops which could be grown. FN 

Lebedev, a specialist in applied entomology, had conducted preliminary experiments on the 

use of asphyxiating gases for the extermination of ground squirrels and locusts in 1917. In the 

summer of 1918, the results of these experiments were reported to the Chemical Committee, 

which decided to conduct several expeditions to exterminate ground squirrels and locusts in 

the vast territory forming the Volga catchment area. The Volga River, the longest in Europe, 

has a basin that covers two-fifths of the European part of Russia, where almost half the 

population of the Russian Republic live. The fertile river valley had been one of the most 

important grain-producing regions, not only in Russia but throughout the world. In the 19th 

century, Russia was the leader in the world for exports of rye and barley, and it also played a 

significant role as a supplier of wheat and oats, with grain exports accounting for about half 

the value of all Russian exports. 

The impact of ground squirrels and locusts could be considerable. Russet ground 

squirrels are considered serious crop pests of wheat, rye and millet. Thirty russet ground 

squirrels can destroy an entire hectare of wheat in approximately 40 days. An adult russet 

ground squirrel, during the active period, can consume up to 15 kg of fresh vegetable mass. 

The squirrels can significantly thin out 

sown crops, in some cases destroying 

them by digging out the sown seeds and 

eating the shoots. In addition, the active 

digging activity of russet ground 

squirrels changes the chemical structure 

of the soil, making it less productive. 

Plagues of locusts can cause horrendous 

damage. A million locusts eat as much 

vegetation in a day as 10 elephants, and 

there can be up to 80 million of them in 

a single square kilometre (100 

hectares). To give an example of the 

magnitude of such swarms, in the year 

2000, a 20-kilometer-wide cloud of 

green Asiatic locusts, each the size of a 

sparrow, swept onto Russian farmland 

from neighbouring Kazakhstan. 

Neighbouring countries were not able to assist Russia. Disruption to supplies caused by 

the war, along with many other reasons, had caused a famine in Iran. The Persian famine of 

1917-1919, together with diseases such as cholera, typhus, plague and influenza, resulted in 

the excess deaths of about 10 million Iranian people. To understand the significance of this 

figure, bear in mind that the total number of deaths among all the combatants involved in the 

Fig 25 The russet ground squirrel (Spermophilus major) is a 

species of rodent in the family Sciuridae. It is also known as 

the hibernating large ground squirrel and the large-toothed 

souslik. (Wikipedia) 

https://en.wikipedia.org/wiki/Rodent
https://en.wikipedia.org/wiki/Sciuridae
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First World War was between 15 and 24 million, with civilians making up more than half of 

this total, Britain and the Empire contributing to about 1 million of this.120  

Scientific expeditions to control these pests were conceived on a grand scale and 

required a huge volume of asphyxiating gases and the involvement of almost all available 

Russian chemists. Lebedev, who narrowly avoided being gassed himself, found that the lethal 

dose of chlorine for locusts was not less than 0.1 per cent by volume. Even a dose of 1.55 per 

cent. did not affect the germination of grain, though it slightly retarded growth.121 In February 

1919, it was realised that the quantity of gases transferred to the Supreme Council of National 

Economy in 1918 was insufficient. A request was made to release 30,000 small and 15,000 

large cylinders of asphyxiating gases (chlorine, a mixture of chlorine with phosgene, and 

sulfuryl chloride) for the extermination of ground squirrels and locusts, an amount which 

practically used up the Red Army's reserve of chemical weapons. The cylinders supplied by 

Britain were considered by now to be too sick to be used for military purposes.  Because of the 

urgency in starting the extermination of pests by April 1919, the gas was transferred without 

due consultation with the Council of Defence. The Red Army unexpectedly found that supplies 

of chemical weapons had dried up. When the Red Army was finally consulted, they stated that 

they could not use gas due to the lack of specialists and the necessary equipment. This was 

largely true but may have also been a face-saving explanation. The need for such asphyxiating 

gases would arise only with the arrival of suitably trained officers. The only exception was the 

6th Independent Army, operating in the north, General Samoylo expressing a desire to have 

1,000 poods (18 tonnes) of asphyxiants in reserve. 

The Russians should possibly have taken note of the American experience with locusts. 

US settlers moving into the Midwest states used a poisonous green crystalline powder known 

as Paris green (copper acetoarsenite) to combat great swarms of locusts in 1874/75. This proved 

so successful, along with locust traps and other measures, that the Rocky Mountain locust was 

driven into extinction by 1902.  

A final decision on the use of chemical weapons was made on 17 June 1919 in the 

building of the former Alexander School in Moscow by a commission that included 

representatives of the Field Headquarters. It was decided that the Red Army needed a reserve 

of 20,000 poods (360 tonnes) of gases. It also agreed that, based on usage over the previous 

two months, the existing stock should last at least one year, perhaps longer, so there was no 

need to immediately resume production of chemical munitions. Gas cylinders were not 

considered practical, considering the nature of the civil war, and so special chemical units were 

not to be established. However, the Red Army did not rule out the possibility of using gas-

cylinder attacks "... in the event of a change in the nature of the warò. Artillery shells were not 

mentioned, so perhaps these were considered unsafe to use. 

Ironside sent a message to the War Office on 3 February asking: ñAs regards using gas 

shells, what attitude do you wish me to adopt? So far, I have only for 6-inch howitzers but have 

refrained from using. I have not yet verified the fact that the enemy is using them. Another 

report stating that a few German gas shells have been fired has come in from Dwina. Enemy is 

 
120 Because there is no comprehensive figure for the number of civilians who died from malnutrition, flu and 
disease caused by the war, any figures are guestimates and there is no universal agreement. Figures exclude 
those wounded who may have had shortened lives.   
121 F.N. Lebedev, Report of the Director of the Gas Expedition of the National Commissariat of Agriculture on 
the Application of Asphyxiating Substances in connection with the Control of Agricultural Pests Proc 2nd All-
Russian Entomo-Phytopath. Meeting in Petrograd, 25th-30th October Petersburg, 1921, 1922 70-73 

https://scepsis.net/library/id_3051.html#a26
https://scepsis.net/library/id_3051.html#a26
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not equipped with gas masks or other gas preventive.ò Despite this report, on February 7, 

Churchill issued a circular ordering ñthe full use of chemical shells, both by our troops and by 

the Russian troops which we supplyò. General Ironside consulted with his senior officers, who 

were not keen to use gas, fearing reprisals in kind. However, the recommendation of the senior 

chemical officer of the Special Brigade at the Archangel General Staff, Captain John Hitching, 

was sought. Hitching reasoned that in an area densely forested, characterised by weak winds 

and an unfavourable prevailing direction, gas waves would be completely useless and therefore 

the requirement for gas-cylinder attacks was not planned, artillery being the preferred method 

of distributing the gas where this was possible. On 15 February, Ironside then told Churchill 

that he required defensive measures, asking for several chemical weapons advisers to be 

dispatched along with 30,000 small box respirators, as the rubber connecting pieces of those in 

Russia had been affected by the cold and had become brittle. For offensive capabilities, he 

requested one or two gas projector companies (using Livens Projectors), half a trench howitzer 

gas company with thermit (Stokes mortars), staff, and full offensive equipment. It was agreed 

that cylinder gas was useless for cloud attacks, owing to local conditions.122 All the above were 

to be sent as soon as possible. The chemical shell ship sent from England in mid-February 1919 

to Ironside was loaded with 18-pound, 4.5-inch, and 60-pound gas shells.123 Six-inch ones were 

not supplied, as Ironside reported that he had a sufficient number. The gas shells contained 

mustard gas, tear gas, and possibly chlorine mixed with chloropicrin and phosgene.124 High-

explosive shells were also sent, but no gas cylinders were ordered, and at that time, no mention 

was made of DA or DM gas.125  

When further supplies were requested, Churchill replied on 27 March 1919 that 

additional gas and mortars could not be supplied, but that a new secret device could be made 

available, which was only to be used if necessary. Significantly, the Hague Convention of 1899 

prohibited the use of "poison or poisoned weapons", and Churchill might have faced opposition 

to violating this provision unless used to defend against gas attacks by the enemy. Most of the 

belligerents at that time did not believe that the use of irritant gases that produced coughing, 

sneezing, and eye watering was within the category of banned substances. Furthermore, the 

Hague Convention only covered a restriction on gas weapons if used in wars between nations. 

Only the Central Powers had recognised the Bolshevik regime in 1918, so officially, Britain 

was supporting the recognised Russian government and not fighting a foreign country.  

The earlier requisition arrived at the end of March and was distributed on 4 April. On 

20 April, it had been decided to give the White Army 2,750 rounds of high-explosive shells 

and 750 rounds of tear gas. Shells were to be fired from two 6-inch howitzers on a barge. In 

addition, 2,000 rounds of mustard gas shells were to be provided for 18-pounder guns.126 Some 

of Ironsideôs generals were not very enthusiastic about using chemical weapons. Brigadier-

 
122 GOC Archangel to WO, 15 Feb 1919 Telegrams.  
123 TNA WO 33/966 
124 The smell of new mown hay was reported by some Russians, a characteristic of phosgene. 
125 YƛƴǾƛƎ όǇмнфύ ŀƴŘ ²ǊƛƎƘǘ όǇнмоύ ƎƛǾŜ ǘƘŜ ǎǘǊƻƴƎ ƛƳǇǊŜǎǎƛƻƴ ǘƘŀǘ /ƘǳǊŎƘƛƭƭ ƻƴƭȅ ǎŜƴǘ ǘƘŜ ΨaΩ 5ŜǾƛŎŜ ŀǘ ǘƘƛǎ 
time with no mention of other chemical weapons. Accounts by Zayats and Bobkov align with known facts 
recorded in the British record giving details of a list of the chemical weapons used by the British, the White 
Army and the Red Army. The accounts by Bobkov cannot be dismissed as Russian propaganda, as they appear 
to be based on research.   
126 Military Review. Top War. The smell of rotten apples and fresh hay. Chemical Weapons in the Civil War. 
Some of the assertions may be perceived as Russian propaganda but the mention of mustard gas and tear gas 
does seem to align with later events at Emtsa in August. The copies of documents sent to General 
Maroushevsky appear to be genuine. 

https://en.wikipedia.org/wiki/Hague_Conventions_of_1899_and_1907
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General Turner wrote a letter to Ironside on 17 April expressing his reservations. ñPersonally, 

I donôt want to use the beastly stuff, for in case of retaliation, we are not properly prepared with 

the number of guns and ammunition available. Gas shelling can hardly be efficiently carried 

out on either side - but its moral effect will be enormousò.127      

Churchill now had a reasonable supply of the óMô device and green band gas masks 

available, which had been kept secret to date but could not be kept secret for too much longer. 

Other countries might produce more efficient gas masks, negating the effect. Churchill, being 

an enthusiastic proponent of chemical gas, decided that this was too good a product to be 

wasted and just dumped. However, the international mood regarding chemical weapons had 

itself turned toxic. Just the slightest mention of chemical weapons stirred up anger, with 

universal condemnation and moves to ban them completely in warfare by international 

agreement. There was, then as now, little delineation in the eyes of the public between tear gas, 

sneezing gas, and much more toxic, debilitating, and deadly chemicals. Such was the 

abhorrence in diplomatic circles of any mention of gas after the Armistice and the belief that it 

would be banned by international agreement that Porton was reduced to a skeleton staff and 

threatened with closure in 1919.128 The staff there probably suspected that their work would 

shortly end, for on the night of the Armistice, there was a party involving large amounts of 

alcohol, and some of the celebrants rejoiced by releasing the monkeys held in cages for 

experimental purposes. Many of the staff at Porton did not like the use of animals in 

experiments and had made friends with some of the primates. The following day, some 

agricultural labourers working in a field some distance away were eating their lunch when they 

were frightened out of their wits by a tribe of grinning and chattering monkeys in the branches 

of a nearby tree. They fled in terror and on their return found that their lunch had been devoured, 

just the paper wrappings remaining.129     

  Churchill had a deep-seated hatred of communism and felt that this must be crushed, 

but this desire to act was not shared by PM Lloyd George or most of the cabinet members in 

the government. Churchill wanted to overthrow the Bolsheviks before they gained power in 

Russia and some neighbouring countries, but he could not garner any significant support from 

Britainôs allies, who no longer wished to be involved in the Russian civil war. The small 

contingent of British and Australasian volunteers who could be mustered to go to Russia could 

not, on their own, make much difference to the outcome. They could train and give moral 

support to the White Army, the ñLoyalistsò having supported the Allies in World War 1. But 

if chemical weapons were brought into play, this might help alleviate the shortfall in 

manpower. This was a high-risk strategy. Should the unions, Labour Party, or left-wing press 

have reason to believe that chemical weapons were going to be used against ñfellow workersò 

on a unilateral basis, Churchillôs career as a minister in the cabinet might be over for the time 

being, and the unrest in Britain would increase further, possibly contributing to the downfall 

of the Government. Churchill kept back details of the new device from all but his closest 

colleagues, no doubt fearing that there would be opposition from many of his fellow MPs in 

Parliament. There was, therefore, a new reason to observe strict secrecy.  

 
127 Steven Balburnie, Small War on a violent frontier: Northern Russia. p208. He also states that the Reds 
άƭŀŎƪŜŘ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ŀŘŜǉǳŀǘŜƭȅ ǇǊƻǘŜŎǘ ǘƘŜƳǎŜƭǾŜǎ ƻǊ ǊŜǎǇƻƴŘ ƛƴ ƪƛƴŘέΦ IŜ ǿŀǎ ǇǊŜǎǳƳŀōƭȅ ǳƴŀǿŀǊŜ ƻŦ ǘƘŜ 
chemical weapons and gas masks available to General Samoylo.  
128 L.F. Haber,  The Poisonous Cloud: Chemical Warfare in the First World War  p286 
129 J R Army Med Corps 2003; 149:136-141. Out of the Archives: Some recollections of Porton in World War 1 
Commentary by JP Garner.   

https://www.abebooks.co.uk/book-search/author/haber/
https://www.abebooks.co.uk/book-search/title/poisonous-cloud-chemical-warfare/author/haber/
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Discussions among the interested parties as to the pros and cons of using the óMô device 

in north Russia took place in late March and early April 1919. A note was penned from the 

War Office, and although the author is not identified, it was probably Sir Charles Harington, 

who was the deputy to Sir Henry Wilson, the senior officer at the War Office. The full text can 

be found in Appendix III. It starts: ñIt is not yet definitely decided to use gas in North Russia, 

but we are proposing to send to Archangel on 9th instant an officer with full knowledge of its 

uses who will report on the possibility of use on that front both from a defensive and offensive 

point of view.ò It finished: ñIn conclusion, therefore, we may say that the use of this gas in 

Russia, whether successful or otherwise, is unlikely to damage our interests, and, unless a much 

more important use is contemplated within the next few years, we think it should be used now.ò 

 

Fig 26. A note passing between Churchill and Sir Charles Harington Harington (CHH) in April 1919. Sir 

Charles states that the use of the device will depend upon the advice of the advisor (Davies) who starts on 

9th April.  Churchill counters in red ink ñOf course I should very much like the Bolsheviks to have it, if we 

can afford the disclosure as proposedò. Photo by the author. 
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 On 27th March, the War Office wired G.O.C., Archangel, asking if he would like to 

use Smoke Generators. On 2nd April, G.O.C., Archangel, wired in the affirmative and asked 

for more information about them. On 11th April, the War Office wired G.O.C., Archangel that 

arrangements would continue ófor despatch of 24 gas officers, and supply for use, necessary or 

desirable, of respirators and generatorsô.130  The telegram continued:  

 

We are now making arrangements for despatch of the following as early as possible after the 1st May:- 

50,000 Generators (roughly the amount required for a mere half-hourôs discharge on a 5-mile front) 

10,000 Green Band Respirators. 

1 Highly skilled specialist  

24 Gas officers trained to use generators and green band respirators, probably also one meteorologist. 

131 

 

As the French, Americans and Italians know all about these generators and the green band 

respirators, and as the Germans are not likely to fight us again in the near future, and as such a widely 

known secret cannot live for more than a year or two after censorship is removed, it will be seen that 

secrecy in this matter is not really of such great importance as we, in our efforts to delay full publicity, 

yet endeavour to make out; therefore, there is not really very much to lose in using this gas in North 

Russia. On the other hand, we have not very much to gain; for the application of this gas is best suited 

to massed armies and where offensive action that will be followed up is contemplated against an enemy 

who imagines he possesses an efficient respirator. Moreover, as a first use, the whole thing is on an 

absurdly small scale, to which we would never have agreed if there had been any chance of a use more 

worthy of its possibilities. 

The main argument in favour of use is, therefore, that it is better to get some benefit out of this 

weapon than none - that half a loaf is better than no bread. As regards safety of civilians, the matter 

stands like this: considering its general efficiency, this gas is much less likely to kill or even to leave 

permanent effects than most and as we never hesitated on account of risk to French civilians, to use 

more deadly types of gas in France, why should we do so now? This, we know, is also the opinion of 

the Secretary of State (Winston Churchill).  

 

There was just one impediment to this plan. The War Office needed a highly skilled 

specialist to deploy the new weapon. There was only one candidate, but he was not British and 

wished to return to his native Australia. 

 

 

 

  

 
130 GOC stands for General Officer Commanding, who was General Ironside.  
131 1st May is stated because it was believed that Archangel would be ice-bound until mid-May, so that would 
be the earliest possible date to dispatch the relief force. 



64 

7. North Russia  
 

Major Davies had been approached in late March 1919 and asked by the War Office if 

he would go to Russia to use the óMô device.  He replied that he was about to return to Australia, 

and it was inconvenient, but if it was ña most important thingò, he would go, provided he 

received the same salary as paid by the Ministry of Munitions. He must have been told that it 

was indeed very important and that he would be letting King and Country down if he did not 

go. Having reluctantly agreed, he went to London to collect stores for his trip in early April, 

but disaster was about to strike. He was supposed to depart before the other gas officers, but 

his arrival in Russia was delayed as he needed to recover from a fractured skull, which he 

incurred when involved in a collision with a taxi or whilst riding in a taxi.132 It was a month 

before he was able to move around, and he was not fully recovered when the War Office 

advised him that they still wanted him to go to Russia. 
As Davies set off for Russia, he was about to find out why nobody wanted to freely 

volunteer to go there, once informed of the conditions in that country. Letters and diaries from 

disgruntled and disillusioned troops were starting to find their way back to the UK, despite the 

best efforts of the censors, and they did not 

make for pleasant reading. Had Davies been 

aware of the contents of these, he might well 

have changed his mind, assuming that this was 

an option.133 

In the absence of proper roads, the 

railways were vital for the transport of troops, 

munitions, supplies, and weapons. Using the 

section of track within their control, the Allies 

and the White Army sent supplies from 

Archangel and Murmansk. The Russian 

peasants in the Archangel area who were 

caught up in the conflict were starving as no 

supplies could come by rail from the south, and 

the Allies controlled the ports of Archangel and 

Murmansk. Britain sent two ships with food to 

try to alleviate their predicament as well as to 

supply the relief force. The Bolsheviks 

supplied their troops from Petrograd, Moscow, 

and Vologda. 

  The White Army generals under 

Admiral Kolchak, who had been given the 

misleading title of  Supreme Ruler of 

Russia, were very keen to ensure that the Allies 

did not give up their support and issued bullish 

 
132 It is not clear if Davies was hit by a taxi or was inside one when an accident occurred. As his injury was to 
the base of his skull, this would suggest he was riding in one with his back to the driver when there was a 
sudden impact. Alternatively, he was knocked over and hit his head on the kerb.   
133 Warwick Digital collections. British Soldiers in Russia: Two letters. 
 

Fig 27 Railway lines, North Russia. Red arrow to 

Murmansk, blue arrow to Archangel and black arrow 

the Trans-Siberian railway. (6th Yorkshires in clash 

at Bol'shie Ozerki - The Long, Long Trail).  

https://en.wikipedia.org/wiki/Supreme_Ruler_of_Russia
https://en.wikipedia.org/wiki/Supreme_Ruler_of_Russia
https://www.longlongtrail.co.uk/6th-yorkshires-in-clash-at-bolshie-ozerki/
https://www.longlongtrail.co.uk/6th-yorkshires-in-clash-at-bolshie-ozerki/
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reports of the White Army victories over the Bolsheviks, each success being followed by a 

defeat just as night follows day. Churchill, possibly not wanting to hear any bad news, was 

buoyed up by reports of the victories. He too needed to keep the cabinet and Parliament onside 

and did not wish to report setbacks which might mean being required to withdraw British forces 

in north Russia prematurely. In the spring of 1919, he repeatedly gave statements indicating 

that the civil war in Russia would be settled favourably by the end of that summer. Even as late 

as 29 May, he gave a hopeful statement in the Commons, saying that a junction would be 

effected (sic) in the near future between the armies of Admiral Kolchak (in Siberia) and 

Brigadier-General Ironside, and it was reasonable to hope that the northern Russian problem 

would be settled this summer. Bolshevism was not a policy, but a disease; not a creed, but a 

pestilence, he stated.  

The Allies were distinctly lukewarm in their regard for Admiral Kolchak. It had become 

apparent that he merely wished to preserve conditions in Russia as had been the case under the 

Czar. The Allies wanted him to have local elections, recognise the independence of Finland 

and Poland, together with the autonomy of the Baltic and Caucasus States, join the League of 

Nations and acknowledge Russian foreign debt. There was little sign that this would happen 

willingly or that civil and religious liberty would be given to citizens. President Wilson of the 

USA was opposed to recognising Kolchakôs government. Furthermore, whilst the admiral may 

have been a good naval tactician, his abilities to lead an army, let alone a country, in an effective 

democratic manner were in doubt. However, the British felt that there was little choice if the 

Bolsheviks were to be defeated other than to legitimise the Kolchak government. The foreign 

secretary, Lord Curzon, tried to fudge the issue: ñThe Allied Governments have not 

órecognisedô Admiral Kolchakôs Government, they have only agreed to continue their support 

on certain conditions which he has acceptedé We have recognised Kolchak as our candidate 

but not as the de facto head of the Russian State. At least this seems to be correctò. The British 

government was floundering, and it faced difficulties in putting a strong and convincing case 

to the public for its involvement in a Russian civil war. British opinion was increasingly that 

the government was supporting reactionary and undemocratic elements in Russia. The other 

Allies had already decided that it was not worthwhile doing so.  

On 28 April at a conference held at the general headquarters of the Allied forces, it was 

decided to arm the artillery in the Pinega district with both high explosive and chemical shells. 

The Allies must have still had a considerable amount of these munitions in store. The Pinega 

district was situated some 200km east of Archangel by road, the town being situated on the 

right bank of the Pinega River which is a tributary of the northern Dvina River. Two British 6-

in howitzers were to be carried on a barge with a wooden firing platform for use on land. The 

ammunition provided for these guns consisted of 750 rounds of gas and 2,750 rounds of HE 

shells. 2,500 rounds were also supplied to a Russian gunboat together with 2,000 rounds of gas 

shells for 18-pounder guns. No aircraft could be made available, and operations were to 

commence as soon as the ice conditions permitted. 

As has been mentioned, General Ironside was initially promised the use of the very 

secret new gas which should only be used, if necessary, against the Bolsheviks. In April 1919, 

instructions were given to the Morecambe factory that 50,000 Smoke Generators No. 1 Mark 

1 type M1 (i.e., the óMô device with DM gas) were to be dispatched to Archangel, Russia, along 

with Major Davies. The instructions dated 26 April stated that the munitions were to be loaded 

onto a special train with 13 closed wagons, protected by an armed NCO and 4 military guards. 

Davies subsequently requested that 2,000 type M2 devices also be sent. In the end, 45,960 type 
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M1 and 4,040 type M2 devices were dispatched. The difference between the two types was in 

the ignition mixture and the filling with DA. The wagons were to be ñcarefullyò sealed and 

dispatched to Blyth docks along with a civilian expert. The armed guard and the expert were 

issued with green band respirators to be used in the event of an accident. The train missed the 

intended ship, having been delayed, the War Summit being loaded on 10 May. The shipment 

was accompanied by at least one officer during the voyage.  

Major Davies left shortly afterwards, on 13 May 1919, from Tilbury with 19 of the 24 

gas officers who had been trained at Porton Down, arriving at Archangel on 27 May. The gas 

officers had been exposed to DM and DA gas at Porton, needing to wear and test German 

respirators to see how effective they were. This must have been an unpleasant experience, 

presumably resulting in five officers dropping out. There were enough officers for three 

companies, six officers being assigned to a company of Royal Engineers (217 men in total). 

Three of the officers were well known to Davies, having served under him with C Company in 

1917. They were Lt. Nye, 2nd Lt. Grantham and 2nd Lt. Alderson, and they may have been 

requested by Davies. During the voyage, the troops were given literature detailing Bolshevik 

atrocities to get them in the mood for fighting. On arrival at Archangel, the landscape of the 

area must have presented a daunting prospect. The Dvina is a huge river, navigable for over 

1,000 km and often over 1 km wide, with the surrounding forest frequently growing right up 

to the river edge. In summer, it was crowded with river traffic, much of it being steam-tugs 

towing rafts, or enormous islands of timber which fed the numerous British-owned sawmills. 

At that time, Britain imported more timber from Russia (including Finland and the Baltic states) 

than from the rest of the world combined. A large quantity of timber was needed for pit props 

in the coal mines and to support trenches on the Western Front. Britain had depleted its forests 

to the extent that only 5% of tree cover remained.134 Some 250 km downstream along the Dvina 

River on the east bank was a military encampment and airstrip, opposite the small town of 

Bereznik to the west. The Dvina River was the base of the British flotilla, consisting of five 

powerful gunboats (called monitors), some minesweepers, smaller river gunboats, and 

launches.135     

Davies now had to brief Ironside on the use of the óMô device and the green band 

respirator. 15,000 ï 20,000 devices were to be used per mile of attack, the discharges 

continuing for half an hour, although each device only discharged for two minutes. However, 

any such attack needed to be followed up within a few hours, hence the need for the green band 

respirator by the attacking troops in case there was any residual gas in the area. Under Daviesô 

direction, the gas officers experimented with the devices and quickly realised that the 

conditions were unsuitable and totally unlike those on the Western Front. These devices were 

intended to be used in large quantities against masses of troops in trenches across relatively flat 

terrain and with a nice, gentle prevailing wind. Sir Keith Price, of the Ministry of Munitions 

and responsible for the explosives department and chemical warfare, in a handwritten note to 

Sir James Stevenson, stated that artillery would not be much good in forests but that ñthe gas 

would drift along very nicelyò. He went on to add, ñif you got home only once with the gas, 

 
134 The Gazette. 100 years of forestry.  
135 The only surviving monitor which served on the Dvina River, HMS M.33, is now in drydock at the Royal Navy 
Museum, Portsmouth, where visitors are permitted to inspect her (as the author has done). She is one of only 
two surviving vessels which had seen service in the First World War (see p 299 of Wright, /ƘǳǊŎƘƛƭƭΩǎ ǎŜŎǊŜǘ ǿŀǊ 
with Lenin). Two monitors, M.25 and M.27, had to be blown up in the upper Dvina River when their exit was 
blocked by sandbars.    
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you would find no more Bolshies this side of Vologdaò (a large city on the Archangel to 

Moscow railway line). He was unaware that the intended method of gas dispersal was unsuited 

for use in north Russia, with its dense forests and variable light winds. He also wrote, ñDo not 

let the powers that be ignore the new Gas Generators. I really believe they are the most deadly 

weapon which has yet been producedéThe DM generator knocks people out for say twenty-

four hours but does not kill them, the DA kills alright; which is the right medicine for the 

Bolshevist, I donôt knowò. Sir Keith Price, somewhat surprisingly, had been put in charge of 

explosives, chemical, and oil supplies, despite his very limited knowledge of chemistry; in fact, 

he had previously been a timber merchant, and on occasions, his ignorance of chemical 

weaponry was exposed, rather dramatically in this case.136 

The ships that had brought the relief force returned with many British and most of the 

American and Canadian forces who had spent the winter in north Russia. By mid-July, these 

forces, together with most of the French, had departed, leaving the Royal Navy, some marines, 

and the relief force as the main combatants. At that time, the British had already decided to 

evacuate north Russia by late August, a date which was deemed to be too early by the White 

Russian generals. On 27 July, the White Army commander, General Miller, was informed that 

the Relief Force would be evacuated by October 1919, but that he would be left with supplies 

and munitions to continue the fight against the Bolsheviks. That was the last possible date 

before the White Sea would start to freeze over. General Miller was also told to evacuate 

Archangel and move his troops to support those in the Murmansk area, something he declined 

to do. Ironside decided that holding Archangel for much longer was untenable and that any 

supplies he gave to Miller would probably end up in Bolshevik hands.    

Conditions in north Russia were somewhat taxing. The freezing winter conditions 

briefly gave way, allowing the short summer to arrive, bringing hordes of mosquitoes that 

clustered in a swarm around each soldier, causing large, maddeningly itchy welts on any 

exposed flesh. Some of the troops contracted malaria. Low mist often occurred near lakes and 

rivers, blotting out the sun. The extended summer daylight hours affected sleep, and attacks by 

the enemy could occur at any time. It was warm and very humid, and sleeping under a blanket 

was uncomfortable, and if removed, meant one was bitten by mosquitoes. The tundra turned to 

swamp, and soldiers sometimes just sank and disappeared without a trace or were stuck in black 

mud. The forest consisted of birch, larch, and pine trees, with intervening swamps. It was easy 

to get lost in these forests, and maps were often inaccurate and could be misread because 

magnetic north was northwest, requiring compass bearings at that latitude to be adjusted. 

Without properly constructed roads, it was necessary to walk for many miles along rough tracks 

through this terrain unless using the railway line as a guide. Sometimes, local guides were 

employed, but they too could get lost, or they might deliberately lead the troops into an ambush, 

as the Bolsheviks used guerrilla warfare tactics. 

Lunch consisted of cans of bully beef from Argentina (also known as corned beef), 

M&V (a mixture of meat and vegetables), weevil-filled rice, hardtack washed down with tea, 

 
136 YƛƴǾƛƎΣ ǇмурΦ DƻǾŜǊƴƳŜƴǘǎ ƘŀǾŜ ŀ ƘƛǎǘƻǊȅ ƻŦ ŀǇǇƻƛƴǘƛƴƎ άŜȄǇŜǊǘǎέ ǘƻ Ǉƻǎƛǘƛƻƴǎ ƛƴ ǿƘƛŎƘ ǘƘŜƛǊ ŜȄǇŜǊǘƛǎŜ ƛǎ 
limited to specific unrelated topics. In 1967, an oil tanker, the SS Torrey Canyon, ran aground on rocks off the 
Cornish coast, creating an environmental disaster. The Government turned to Sir Solly Zuckerman (later Lord 
Zuckerman), their Chief Scientific Officer, for advice. His specialism was the study of red-bottomed baboons.  
Sir Keith Price was appointed Director of Chemical Warfare at the start of World War 2 in October 1939, based 
on his Great War experience!  
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jam, and lime juice. Breakfast and supper rations were very meagre.137 Rum rations were 

restricted to two days a week. There was little to no coffee or sugar, and shoes, socks, 

undergarments, and tobacco were always in short supply. Living conditions in the outlying 

villages were spartan, while conditions in Archangel and larger towns of Obozerskaya, Onega, 

Pinega, and Shenkurst were better. If the troops thought they were hard done by, the local 

peasants had a really hard life; many were starving and dressed in rags. Some of the anarchists 

(not the Bolsheviks, as was reported by propaganda at that time) regarded women as common 

property and did not respect marriage; as a result, sexual disease was common. As for Russian 

soldiers, a letter home written by Major Hudleston Willamson stated ñéonly 60 per cent of 

them had boots, and you could see their knees and elbows through their uniforms ï and the 

military hospitals had no anaesthetics, no anti-tetanus, no sheets, no blankets, no ambulance 

carts and millions of flies.ò He asked his mother to collect supplies: sheets, bandages, lint soup-

squares, sugar, and flour, and send them at once. Typhus and influenza claimed many lives, 

some of them Allied ones.                                                       

If that was not bad enough, there were White and Red Terrors. The Imperialists had 

initiated a regime of terror to control the population, and the Bolsheviks under Lenin now 

showed that anything the Whites could do, they could do better. The ñRed Terrorò was 

promoted by Lenin and consisted of outrageous atrocities committed against anyone who was 

deemed not to support the Bolsheviks, with the priests and nuns being primary targets. Jews 

were persecuted by the Imperialists and initially by the Bolsheviks as well. Both the Allies and 

the Whites were fair game. Anyone who got lost in the forest might stumble across some 

Russians; were they non-aligned peasants, White Russians, Bolsheviks, or Red sympathisers? 

Shoot first, ask questions later! If the lost person was not a sympathiser with whoever they 

stumbled upon, they were quite likely to be captured, sometimes shot, or interrogated and 

tortured to death if less fortunate. In the summer, bodies of those murdered or lost in the once-

frozen tundra or rivers would come to the surface of the swamps, and in previously ice-covered 

rivers, a chilling reminder of ever-present danger.  

The White Russian forces were not a cohesive and well-trained group. Some were more 

committed to fighting the Bolsheviks than others, and they were an assortment of poorly 

trained, ill-disciplined, and disorganised men of various nationalities with differing agendas. 

Some wanted freedom for their respective countries, which had been subsumed by Russia 

(neither the Reds nor the Whites wanted this), while others were outlaws, and many had been 

coerced into joining against their will. Unlike the British, there was no bonding between 

officers and their men. The only thing the Allied and Russian forces shared in common was a 

liking for alcohol. The British officers grew increasingly disillusioned with their task. 

Churchillôs idea that they could train the White Russians and provide them with weapons, 

making them an effective fighting force to beat the increasingly well-organised Bolsheviks, 

was a pipe dream. Therefore, some of the attacks against the Bolsheviks were undertaken by 

British troops to boost the morale of the White Russians, who were then used to mop up and 

claim a victory.  

Russian peasants, many unwilling to join the fighting, were recruited as soldiers by both 

sides. They often defected from one side to the other to ensure their survival, according to who 

they thought was winning the war in that locality. In doing so, they would sometimes kill their 

officers before defecting, thus gaining credit with their new comrades. As a result, British and 

 
137 Warwick Digital collections. British Soldiers in Russia: Two letters.  
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Australian officers were, on a few occasions, killed by the White Russian troops they were 

training, adding to the stressful situation faced by Davies and his fellow officers. Many officers 

slept with a loaded gun within reach at night. When walking in Archangel, soldiers were told 

to carry a Mills hand grenade if otherwise unarmed. Both sides constructed blockhouses in the 

villages near the fronts, made of logs from felled trees and sometimes protected with sandbags 

and surrounded by hastily erected barbed wire when an attack was thought to be imminent. 

Billeted in these blockhouses, the Bolsheviks often had a veritable arsenal of weapons 

accumulated from different sources during earlier conflicts.  

Brigadier-General Ironside was a 

giant (his nickname, perhaps inevitably, was 

ñtinyò); weighing over 19 stone and standing 

6 feet 4 inches tall, he dominated any group 

of officers, not only in height but also in his 

behaviour (he was sometimes called ñbig-

headedò). A former captain of Scotlandôs 2nd 

XV rugby team, a successful boxer, and an 

accomplished linguist, he was not someone 

whom one wanted to upset. When some 

White Russian troops defected or mutinied, 

he had a method of deterring any future 

mutinies and defections. On one notable 

occasion, after several British officers had 

been shot dead or badly injured by White 

mutineers, the ringleaders were rounded up, 

tied to stakes, and 1,500 of the remaining 

troops subjected to the spectacle of the men 

being fired at with a firing squad composed 

of the mutineers with machine guns. When 

they missed with some of their five shots 

each, possibly deliberately, the British officers had the unenviable task of finishing off the 

dying men with their pistols.  

As might be imagined, the troops and sailors who had endured a bitter winter in north 

Russia were keen to go home. By early 1919, mutinies started to occur, and some of the French 

and Americans who were fed up refused to fight. The Americans had left by June 1919, and 

many of the British who had not been repatriated resented staying on, with no interest in 

fighting in a Russian civil war. Their sympathies, if any, tended to lie with the Bolsheviks, not 

the White army, and some had been influenced by the pamphlets urging them to support the 

Bolshevik cause. To make matters worse, those who wanted to leave the armed forces on their 

return to Britain were missing out on the best jobs, which were in short supply, being allocated 

to those who had returned from France and elsewhere. Many wrote home calling north Russia 

ñhell on earthò.138 

Gas was now used on certain occasions by the White Army, supplied by the British. On 

1 and 2 June 1919, the village of Ust-Poga on the Pinega front was attacked with 6-inch and 

18-pound guns. On those days, 157 gas projectiles and 100 gas shells were among the 

 
138 Warwick Digital Collections, British Soldiers in Russia: The two letters. 

Fig 28 Brigadier-General Ironside.  
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munitions used.139 Ironside advised Davies that there was only one place that he wished to use 

the óMô device, which was on the Chorga line, north of Lake Onega. However, it quickly 

became apparent that the óMô devices were unsuitable for use in the manner intended. The gas 

did not penetrate the forests in the light winds, but Davies persisted in the hope that 

experimentation would somehow solve the issue. 

Ironside had argued that at this time that there was a ñconsiderable chanceò that the 

Archangel government and the White Army in north Russia could stand on their own, provided 

ñBritish units are allowed to undertake an advance on Kotlasò. The major city of Kotlas is 

situated nearly 600km from Archangel, along the Dvina River. The river was navigable 

throughout that distance except in the late summer when the level fell, exposing sandbanks and 

mudflats. By the summer of 1919, the water level in the river was starting to fall at an alarming 

rate, the result of low levels of snowfall the previous spring. Without waiting for authorisation 

from the War Cabinet, but knowing Churchillôs views, Ironside outlined his plans in an 

indiscreet interview with a representative of the Northern Russian Provisional Government on 

1 June. The details of this interview were published on 7 June in the first issue of G.A.F., the 

Gazette of the Archangel Expeditionary Force, a British Forces newspaper which had been 

produced by The Times correspondent for north Russia, Andrew Souter. Both the relief force 

and the Bolsheviks now knew about Ironside's intentions in this very indiscreet manner. Press 

censorship ceased as of 30 April 1919 in the UK. A warning had been given by the Director of 

Military Intelligence to Generals Ironside and Maynard a week before this, stating, ñYou 

should exercise, therefore, special care in passing telegrams dealing with future policy, and 

which proffers to give views of anyone occupying prominent position.ò Souter of The Times 

was given as an example of someone who might publish undesirable articles. However, a 

system known as the D notice (Defence Notice) had been introduced in 1912. These were 

official requests to news editors not to publish or broadcast items on specified subjects for 

reasons of national security. The mutinies by British troops and marines were a sensitive issue 

at that time, as was the use of chemical weapons.  

These proposals for the active engagement of British troops were clearly in breach of 

the remit to train the White Russian army and provide assistance to evacuate the Allied forces 

and any others who needed to be evacuated. Ironside had given an unrealistic ñguaranteeò of 

the likelihood of success in achieving this aim, and, as a result, the General Staff requested 

permission to instruct him to prepare to ñstrike as effective a blow as possibleò at the Bolshevik 

forces, so that the Allied forces could withdraw whilst the White Russian army could maintain 

the stability of the Archangel government. Another objective was to link up with other forces 

under Admiral Kolchak in Siberia at Kotlas. To achieve this, Ironside believed that he was to 

be left with a ñfree hand to achieve his object in the most effective manner possibleò.140  

When Churchill learned of Ironsideôs disclosures, he was very concerned. Copies of 

G.A.F. were immediately withdrawn from circulation. Churchill now had to persuade the War 

Cabinet and a very reluctant PM Lloyd George that ñIronsideôsò proposals should be 

sanctioned. These proposals not only consisted of a main attack along the Dvina to Kotlas, 

relying on the navy, but also a Russian brigade making a secondary operation down the railway 

line towards Vologda, protecting the flank. The grand idea was to link up with the Russian 

army and possibly the Czech Legion in Siberia.141    

 
139 N Zayats. On the use of chemical weapons in the Russian civil war. 
140 Michael Kettle. Churchill and the Archangel Fiasco: November 1918 ς July 1919. pp298-299.  
141 Clifford Kinvig, /ƘǳǊŎƘƛƭƭΩǎ /ǊǳǎŀŘŜ, pp189-192. 

https://en.wikipedia.org/wiki/National_security
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Ironside consulted with Davies, who 

advised him that it was not practical to use the 

óMô device as planned but that other chemical 

shells could be used with Livens Projectors and 

Stokes mortars to further his aims, capturing 

Plesestskaya on the Vologda railway. This 

railway, built in 1898 over swampy terrain 

through gloomy forest, was a single line with 

frequent sidings that allowed trains to pass. The 

Bolsheviks had naturally already taken the best 

locomotives and rolling stock for the section of 

line which they controlled. At Obozerskaya, 

some 140km south of Archangel on the railway 

line and seven hours by stopping train, a British 

garrison had been established (see fig. 30). A 

narrow and hazardous airstrip had been cut into 

the forest. 

By the late summer of 1919, things were 

going from bad to worse; now some of the newly 

arrived conscripted volunteers, discovering that 

they had been misled and were expected to risk 

their lives fighting in a war that held no interest 

to them, also mutinied.142  

On 9 July, Ironside decided to abandon 

his advance on Kotlas but not the railway front. 

Davies prepared a requisition on 14 June for the 

appropriate supplies needed for the latter front, 

requesting that they be sent immediately, to 

arrive in an astonishing two weeks. This was a totally unrealistic timeframe set to meet 

Ironsideôs plans to commence operations in early July, the typical time needed for supplies to 

arrive being six weeks. Despite this, the following requisition was approved on 17 June: 

 

 14 4-inch Stokes mortars complete with all accessories. Shells for the mortars to consist of:  

5,000 bombs filled with N.C. (Chloropicrin mixture with 20% stannic chloride)  

2,000 smoke bombs filled with W.P. (White Phosphorus). 

500 thermit and 500 empty N.C. bombs 

2,000 2ft 9in Livens Projectors with all necessary accessories and charges. Bombs for the 

projectors to consist of: 

500 filled with red phosphorus 

2000 filled with C.G. (phosgene) 

 
142 Dobson and Miller. The Day we Almost bombed Moscow.pp188-192. The British Government attempted to 
control the information coming out of Russia, leading to cover ups of many of the events, including the mutiny 
of nearly 100 Royal Marines at Murmansk and their subsequent court martial. 13 marines were sentenced to 
death although the King had issued secret orders that no executions were to be carried out in respect of 
offenses committed in Russia and the sentences were commuted to a maximum of 5 years hard labour. The 
Admiralty also covered up the mutiny of sailors of the RN Eastern Baltic Fleet in 1919. Many of the mutineers 
ended up spending just 6 months in Bodmin prison. 

Fig 29 The fronts in north Russia.  (U.S. Naval Institute 

Photo Archive). 
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White phosphorus is used for military purposes in grenades and artillery shells to 

produce illumination, to generate a smokescreen, and as an incendiary. The red phosphorus, a 

component of matches, was used in pyrotechnics, enabling signals to be sent to troops and 

airmen, particularly at night. It was noticeable that the requisition did not mention mustard gas. 

This was undoubtedly because Davies had no experience with this particular chemical weapon. 

When he directed C Company in 1917, he used cylinders and projectors labelled as follows: 

green star (hydrogen sulphide/chloropicrin), red star (chlorine), white star (chlorine/phosgene), 

and yellow star (chlorine/chloropicrin).143     

It was not until 28 July (i.e., six weeks later) that a part order arrived, consisting of the 

Stokes mortars and most of the Livens Projectors with some empty drums and base plates. All 

 
143 See Appendix IV 
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the fuses, propellant charges, electrical connections, filled chemical bombs, and accessories 

did not turn up. A thorough search of fifteen ships was undertaken, which failed to unearth any 

of the missing supplies, these eventually being found at the Royal Victoria docks in London 

and Southampton docks. Davies had meanwhile prepared excavated positions for the 2,000 

Livens Projectors on the Vologda front and had small hand trucks fitted to carry the Stokes 

mortars on the railway line.144 All this work was now in vain.  

Whilst waiting for the mortars to arrive, Major Davies was not one to just sit around 

idly. Every 2-3 weeks, he tested either 25 or 50 generators (Mark 1 M2) to see if they worked 

correctly. Observers with gas masks were posted at 100-yard intervals from 100 to 500 yards 

in various locations to test the distance travelled in differing conditions and penetration of the 

masks. The ignition mixture Mark 2 was too sensitive, causing an unacceptably high proportion 

of dud devices. However, of the 50,000 generators sent to Russia, only about 5,000 were of 

this type. A total of 250 generators were used in these experiments.  The trial showed that DA 

did not penetrate the woods, the resultant smoke rising if used in bright sunlight. DM gas 

performed a little better. At the same time, the effectiveness of the green band respirators 

against these gases was also tested.  

Having spent over seven months working on the óMô devices and facing the prospect 

of seeing all his efforts go to waste, thus being unable to contribute to the campaign, Davies 

was determined to find a solution. Ironside had been in doubt as to how to use the new devices 

when he first heard about them. He wrote in his diary on 31 March 1919: ñI must ask what I 

am to do with this stuff, which is something quite new and terrifying. As there is no wind, the 

only thing I can do is drop it from aeroplanesò.145 It appears that the seeds of an idea to drop 

the gas from aircraft may have emanated from a remark by Ironside, although poison gas 

dropped from aircraft had never been tried before by the British, or indeed any of the Allies.146 

The RAF was not keen to have a toxic compound on board their aircraft and refused to 

countenance this. Davies discussed this proposal with Ironside, who replied that it was a matter 

for Woolwich or Chemical Designs and to wait for their response. These establishments did 

not believe that this idea would work, but Ironside ignored their negative assessment and 

responded after a few days, saying, ñYou can try some experimentsò. Daviesô adjutant, Lt 

Christopher Alderson was brave and seemingly fearless. A chemist by profession and allocated 

to the Royal Engineers, he had now been given duties as a pilot. In World War 1, he received 

a Military Medal in 1916 and a little later a Military Cross for rescuing three men overcome by 

gas when the wind direction changed.147 Bravely making nearly twenty flights trialling the 

various Daviesô designs, he was injured in a crash landing on 8 July.148 Davies was ordered to 

stop by the General Staff, who were concerned that more people were going to be poisoned, 

either in the air or on the ground. He pleaded his case and was allowed to continue, provided 

that the DM was removed from the casing. Only newly assembled Airco DH9 and DH9A 

aircraft at Bereznik on the Dvina River, 250km downstream from Archangel, were to be used.  

 
144 TNA WO 106/1148 Reports on Mustard Gas 
145  Anna Reid. A nasty little war, p 266. 
146 The Germans had dropped balloons containing chemicals by air on a few occasions, without any great 
success. A list of bombs used by the British in WW1 indicates no chemical bombs had been made. See Air 
Ministry, Details of Aerial Bombs, September 1918. The Naval & Military Press Ltd in association with The 
Imperial War Museum Department of Printed Books 
147 London Gazette issue 30651 supplement 4994.  
148 Simon Jones states 20 flights. In the Awards to inventors ς claim by Major Davies National Archive file.           
T 173/701, In one account, Davies stated 8 flights, and in another 10 or 15 flights over a period of 5 or 6 weeks. 
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Removing the DM and substituting it with brick dust must have been unpleasant and 

dangerous work. Alderson, who was badly cut on the arms and hands in the aircraft crash, 

insisted on continuing to work, helping Davies to extract DM filling to replace it with dummy 

brick dust. Although wearing gloves, the DM penetrated some of the cuts on his hands, which 

caused skin eruptions, resulting in the loss of use of both arms for several months, together 

with a numb left foot.  

Davies found some empty petrol cans and tin plate. Davies had been allocated a batman 

who was a plumber in civilian life, who then made some vanes, retarders, and padded nose 

cones from the tin plate to Daviesô design. It could now be seen if the modifications slowed 

down the descent and prevented the bombs from spinning out of control and bursting on impact 

with the ground. The device needed to remain intact to work properly, and these modifications 

were tried out on more test flights. The alterations consisted of a soft conical nose stuffed with 

jute to arrest the impact of the fall, and vanes and a retarder fitted onto a brass ring, which was 

fitted loosely around the device. The retarder was a large tin plate with holes, allowing a 

reduced airflow, thus slowing the descent. Davies supervised the Archangel workshops, which 

modified about 1,000 devices, and another 500 or so were modified on board a Royal Navy 

repair ship, Cyclops.149  

There was a mutiny on 7 July when three British officers and four Russian ones were 

killed in cold blood. This had followed a mutiny five days earlier. The public execution of the 

alleged ringleaders by Ironside failed to stop the rot. More bad news reached Ironside on 20 

July when he learnt that the Russians on the Onega front had mutinied. The town of Onega on 

the White Sea, at the head of the long Onega River valley (not to be confused with the lake of 

that name in a different location), was a vital overland link between the relief force commands 

at Archangel and Murmansk. It was also a strategic point on the telegraph line linking the two 

fronts, so the Allied forces and the White Army needed to hold this strategically important port, 

which held British stores. While the company commander was absent, visiting British 

Headquarters, Bolshevik activists executed a planned mutiny, arresting White Russian officers 

in their beds and then capturing the local HQ with several British officers. Many of the White 

Army just stood by or melted away, pretending to be civilians. The captured Britons (about 

thirty, although some escaped) were then forced-marched over 100km to a railhead at 

Plesetskaya, crammed into cattle trucks and sent to Butyrka and other grim prisons in Moscow, 

awaiting a prisoner exchange that finally took place in March and April 1920.  

The recapture of Onega was imperative, and an amphibious assault was launched on 23 

July after a naval ship shelled the town. While considerable damage was caused to buildings 

in Onega, it was not captured. On 1 August, a further Allied assault ended in stalemate, and it 

was now very apparent that some of the White Russians had lost the will to fight and that they 

had been heavily infiltrated by the Bolsheviks.  

However, the óMô device could still be used as intended in any location free from trees 

and with a suitable breeze. Between 19 July and 27 August, repeated efforts were made to 

discharge 2,300 devices over a front of 250-300 yards, preferably within 200 yards (182m) of 

 
149 Simon Jones, When Chemical Weapons Were First Dropped From the Air, North Russia 1919, p82. There is 
some uncertainty as to the number of devices modified. Davies stated in Awards to inventors ς claim by Major 
Davies National Archive file, T 173/701 that he thought between 2,000 and 3,000 were modified, but it was in 
his interest to give a high number. If the total issued was 2,718, quite a number were possibly used in trials, 
demonstrations or for the abortive ground assaults.  Wright states in /ƘǳǊŎƘƛƭƭΩǎ {ŜŎǊŜǘ ²ŀǊ ǿƛǘƘ [Ŝƴƛƴ, p213, 
ƳƻǊŜ ǘƘŀƴ мΣллл Ǝŀǎ ǎƘŜƭƭǎ ǿŜǊŜ ŘǊƻǇǇŜŘ ŀƴŘ ǘƘŜƴ ǎŀȅǎ ŀ ƭƛǘǘƭŜ ƭŀǘŜǊ άŎƭƻǎŜ ǘƻ мΣллл ǿŜǊŜ ŜǾŜƴǘǳŀƭƭȅ ƳŀŘŜ ŀƴŘ 
ǎŜǾŜǊŀƭ ƘǳƴŘǊŜŘ ŘǊƻǇǇŜŘ ƻƴ ǘƘŜ ŜƴŜƳȅέΦ  
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the Bolshevik blockhouses, followed up by 800 infantry soldiers under the direction of Major 

John Laycock. On two occasions, the wind seemed favourable, and everything was made ready, 

but the wind was too light and variable around the woods, so the operations were abandoned. 

One of these opportunities was on 17 August when, after a special demonstration of the device 

was given to the Hampshire battalion, fifty of their men ñstaggered up with loads of canisters 

to a point 500 yards from the enemy positionò. Each man was expected to carry two canisters. 

However, the intended gas raid never took place as the wind was not strong enough.150 The 

ideal wind conditions were a steady breeze of about 3mph. In still conditions or with much 

stronger winds, the device was not effective, as either the smoke would sit in a stationary cloud 

or be dispersed too quickly. The commanding officer, Lt Colonel Sherwood Kelly VC, 

indicated his unwillingness to attack, believing it to be pointless, and was relieved of his 

command on that day, although insubordination rather than a failure to use the gas was the 

reason given. It has been suggested that he may have been sleep-deprived and not fully compos 

mentis, but he was of an argumentative nature in any case and had previously written a critical 

letter to a colleague back home. New orders were then issued for another raid using gas, but 

the plans for a ground discharge were abandoned on 28 August. Now, the damp, cold autumn 

weather was approaching, which made conditions unsuitable for using clouds of smoke from 

ground-discharged canisters, and no further attempt was to be made using this methodology.  

By early August, Davies was satisfied that there were sufficient modified devices to be 

used for an aerial attack. Ironside wished to use the óMô bombs to support an attack on 10 

August, and bomb racks were prepared on the aircraft, but bad weather prevented their use. 

The DH9 aircraft could hold about 40 devices, 34 in the racks and 6 or so outside.  The aircraft 

were to use the dirt runway, which had been constructed near the front next to the railway 

siding at Obozerskaya on the Archangel railway line. The use of the óMô bombs was further 

hampered by the prevailing weather conditions (wind, rain, mist, and cloud cover) and the need 

to operate aircraft in the daylight hours, which were rapidly shortening by the end of August. 

These restrictions somewhat limited the occasions when gas could be used. The bombs were 

to be activated and dropped by the observer on board the aircraft in the hope that they would 

land somewhere near the intended target. The pilots were initially less than enthusiastic about 

carrying and dropping such devices, which might release toxic smoke in the aircraft if they 

were to have a forced landing or should the device be faulty or fail to drop. However, this view 

was to change after a few missions, as will be explained in due course. 

The attack on the Dvina River, upstream from Bereznik, commenced on 10 August. A 

large body of men (Russian and British), horses, and ponies had been assembled. The animals 

carried the heavy Vickers machine guns, tripods, ammunition, picks and shovels, telephone 

cable, signal flares, SOS rockets, and grenades.151 It now started to rain, making the marshy 

tracks almost impassible, but also raising the very low level of the Dvina River. During the 

night, an Allied bombardment of the Bolshevik Selmenga defensive positions commenced with 

some 600 mustard gas shells, with occasional tear gas shells being thrown in. This was then 

backed up by fire from ships on the river, high-explosive bombs from aircraft, machine guns, 

and mines, resulting in a high number of casualties. This was the first time that chemical shells 

other than tear gas had been used by Brigadier-General Sadleir-Jackson, and the Bolsheviks 

suffered considerably as their respirators performed poorly. 152 It was estimated that after the 

 
150 Kinvig. p244. 
151 Michael Challinger, Anzacs in Arkhangel. Chapter 11. 
152 G.R. Singleton Gates. Bolos & Barishynas, p97.s 
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offensive ceased, there were over 2,000 Bolshevik prisoners (some of these were women 

wearing bandoliers and carrying rifles), 500 killed, and 800 wounded. 300 had been 

incapacitated by gas, reducing the Red Army's strength in that location by over half. British 

losses were relatively light, with 30 killed and about 115 wounded. An Australian, Sullivan, 

was awarded a VC. Capturing prisoners was all very well, but they now required feeding and 

medical attention. It was perhaps unsurprising that on some occasions in the heat of battle, 

prisoners were shot, as looking after them inhibited the ongoing fighting. After the fighting, 

the British initially believed that they were now in a position to withdraw from Archangel 

without having to worry about a major Bolshevik attack. Subsequent events proved that they 

were mistaken; the Red Army continued to cause them problems, floating mines down the 

river.   

Although the British cabinet had decided at the end of July that weaponry should not 

be left to the White Russians in north Russia, Churchill thought that honour would compel 

newly arrived General Rawlinson to ñleave certain munitions and supplies, even though many 

of these will probably fall into Bolshevik hands in the endò. The British garrison at Archangel 

set about destroying vast amounts of ammunition, motor trucks, and artillery guns as well as 

sandbags and barbed wire, convinced that these would otherwise fall quite quickly into 

Bolshevik hands. However, Rawlinson did hand over two of his six tanks and decided to leave 

a quantity of conventional bombs, shells and planes in the Lake Onega area. On 8 August 1919, 

the War Office issued a list of those military stores ñmost required at homeò. The list included: 

new clothing, harnesses and saddlery, wireless and telephone stores, survey instruments, guns 

and rifles, ammunition, bayonets, binoculars and periscopes. Motor transport with tyres and 

spares was also required, as was medical and dental equipment, along with expensive drugs. 

There was no mention of chemical weaponry of any kind, nor Livens Projectors and Stokes 

mortars.153 As a result of this order, Davies asked that the list of returned stores include the óMô 

device to be packed and shipped to the UK. However, on 23 August, he was ordered to dump 

these in the sea. Baffled and disgusted, he ñexpressed himself as strongly as possibleò with the 

General Staff asking for clarification from London. Surely this must refer just to phosphorus 

bombs, which would have been dangerous to transport. He was sure that the ñsmoke generators 

óMôò could be used elsewhere, such as India.  

The order was not rescinded, much to his annoyance. The Chemical Warfare 

Department had also not been consulted, and General Hartley and Major Wingate ñgot a 

horrible shockò when Davies told them, expressing astonishment at the dumping of a viable 

weapon without their approval. On 28 August, Davies agreed to implement the order under 

protest. He had built up a rapport with Ironside, keeping him briefed on progress with his aerial 

trials, which now continued with the modified contents, so he was able to persuade Ironside to 

delay the instruction to dump the óMô devices.154 Other chemical weapons were still available, 

as subsequent reports mention the use of tear gas (possibly NC), mustard gas, and incendiary 

 
153 TNA WO 106/1159 Telegrams from Archangel and Murmansk July 1919 onwards. 
154 Simon Jones When Chemical Weapons Were First Dropped From the Air, North Russia 1919, p82. In Awards 
to inventors ς claim by Major Davies National Archive file, T 173/701 and WO 33/967A. Davies stated 
subsequently in a compensation inquiry that he regularly kept in touch with Ironside. It is not known if Ironside 
did in ŦŀŎǘ ŘǳƳǇ ŀƭƭ ƻŦ ǘƘŜ άǳǎŜƭŜǎǎέ ƳƻǊǘŀǊǎ ŀƴŘ ǇǊƻƧŜŎǘƻǊǎ ƛƳƳŜŘƛŀǘŜƭȅΦ {ǘƻƪŜǎ ƳƻǊǘŀǊǎ ǿŜǊŜ ƛƴ ǳǎŜ ƻƴ ǘƘŜ 
Dvina River front (Wright, p237), but these appear to be 3-inch mortars, not the 4-inch version used for 
chemical shells. No Stokes mortars were left behind and it took the Red Army some years to manufacture their 
own equivalent.  
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devices (phosphorus).155 There were still some unused chemical shells that had arrived much 

earlier in March.    

The morale of the White Army was plummeting, and their commanding officer, 

General Yevgeny Miller, was keen to boost it. Ironside agreed, deciding that an attack on the 

railway front by a predominantly Australian force, the 45th Battalion Royal Regiment of 

Fusiliers, would enable the White Army forces to mop up and claim an important victory. The 

principal objective here was to capture Plesetskaya on the Vologda railway, this being on the 

junction of roads leading from the railway line to Onega to the west and Tarasevo and 

Shenkursk to the east. It was hoped that achieving this would prevent an enemy winter 

campaign as well as greatly improve the morale of the White Army, thus reducing the mutinies 

and desertions that were becoming all too frequent. To achieve the objective of reaching 

Plesetskaya, the towns to the north on the railway line had to be taken. First in line was the 

village of Emtsa. 

 

 

 
155 Ironside used chemical artillery shells in attack: field guns fired 600 mustard gas shells and gas was fired 
from 4.5in howitzers. Tear gas was also used. 
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8. Bombs Away! 
 

Some of the Australians had arrived in England toward the end of the war and were 

ready for more action. Others who had served in France and Belgium did not want to wait in 

the UK for months until a ship was available to take them home. A few were hardened military 

veterans who enjoyed combat or knew of no other life. They had to leave the AIF (Australian 

Imperial Force) and join the British Army, many losing their Australian officer or NCO rank. 

However, they were mostly kept together, assigned to the 45th Battalion, the Royal Fusiliers, 

and the 201st Battalion, Machine Gun Corps. They became a very effective fighting force under 

Brigadier-General LW de V. Sadleir-Jackson and were allowed to wear the traditional 

Australian slouch hats.156  

Whilst there was strong anti-Russian feeling in general in Australia after World War 1, 

there was no desire for Australians to be involved in any way in a Russian civil war, and there 

were simply rumours, but no proof, that there were ñDiggersò in north Russia.157 When a radical 

Australian MP asked a question in the Federal Parliament on 8 August 1919, requesting that 

the government dissociate itself from any Australians fighting in Russia, the acting prime 

minister, William Watt, simply stated that he did not know anything about Australians in 

Russia, promising that he would make enquiries. He may have done so, but these were not 

reported, and a follow-up question on 21 August was also fobbed off. Nothing further on the 

subject was ever mentioned in the Federal Parliament.158      

Eventually, on 27 August, the first óMô bombs were used on the villages of Emtsa and 

Chinova, as preparation for an attack by British and White Russian forces. At 12.30 pm, 57 

were dropped on Emtsa railway station, followed by another 62 at 7.30 pm. The idea was to 

follow up with an infantry attacking force divided into two columns, led respectively by Major 

Harry May and Major Harry Harcourt, a Royal Dublin Fusilier.159 The latter had a British 

platoon and a section of Australian volunteers who together were known as ñHarcourtôs Forceò. 

Harcourt had recruited many of these in England: about 400-500 agreed to come, of whom 

about 250-300 finally signed up (some reports put the number who went at fewer than 150 

men).160 Although both were British, May and Harcourt associated with the Australian troops, 

wearing slouch hats. Harry Harcourt had married an Australian nurse, Edith Tuxworth, shortly 

before recruiting Australian soldiers.  

The small use of the óMô device was unable to produce a continuous cloud of smoke or 

a strong concentration of gas. The gas was more effective at night, but aircraft could only 

operate in daylight when the clouds of toxic particles would rise and disperse more rapidly.  

Nevertheless, the improvised óMô device bombs were very effective, the Bolsheviks retreating 

and some of them surrendering. The next day, a further 62 bombs were dropped on Emtsa and 

69 on Plesetskaya, some 30km to the south on the railway line. At Emtsa, a British aviator 

 
156 Sadleir-Jackson had served both in the Boer War and World War 1 with distinction and was highly 
decorated. 
157 The term "digger" originated in the Australian gold rushes of the 19th century, where miners were referred 
to as diggers due to their digging activities. During World War 1, the term was adopted by Australian and New 
Zealand soldiers and became widely used, especially after their experiences at Gallipoli. 
158 Michael Challinger, ANZACS in Arkhangel, chapter 10.  
159 For a more detailed account of operations, see Simon Jones, North Russia 1919 and Damien Wright, 
/ƘǳǊŎƘƛƭƭΩǎ ǎŜŎǊŜǘ ǿŀǊ ǿƛǘƘ wǳǎǎƛŀ, p 182..    
160 Wigmore, Lionel (1986). "North Russian Relief Force". They Dared Mightily. Australian War Memorial. 
Retrieved 15 January 2009. Major Harcourt later claimed he had recruited 400-500 men. 

https://d.docs.live.net/1b8cb720f2be8fa5/Documents/North%20Russia%201919:
https://d.docs.live.net/1b8cb720f2be8fa5/Documents/North%20Russia%201919:
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chased an armoured train which ran up and down the railway line in panic. He dropped two 

bombs along the side of the train, which completely enveloped the train in smoke. Mist then 

prevented further bombing, and the surprise element had been lost. During the encounter at 

Emtsa, the Russian guides led the British attacking force to the wrong locations. Harcourt found 

himself separated from May and engaged in fierce fighting with the Bolsheviks. Several medals 

for bravery were awarded on that day; both majors were injured but managed, with the later 

arrival of White Russian troops, to capture Emtsa, taking 550 prisoners and all the forward 

artillery (see Appendix V for an account by some of the Australian troops). On entering the 

area, no corpses of gassed men were found, nor were there any fresh graves where the bombs 

had dropped. Forty-six men were treated by British medics for the effects of DM.  

Davies would naturally have associated with the Australian volunteers and must have 

become a good friend of ñhonorary Australianò Harry Harcourt, who was awarded a bar to his 

DSO.161 One Australian, Sergeant Samuel Pearse, led an attack on a blockhouse at Emtsa, 

detonating grenades when he reached it, but was then hit by a burst of fire from within. He died 

shortly afterwards and was subsequently awarded a Victoria Cross, the only Australian in the 

Relief Force to die. The VC may be regarded as a tribute to the many brave Australians who 

engaged in fighting on that day. Over a thousand Bolsheviks surrendered, whilst others fell 

back to the south of the village, blowing up the steel railway bridge behind them as they 

retreated with their armoured train.    

Davies and the Army Intelligence unit, equipped with translators, questioned some 52 

of the Bolshevik prisoners (generally referred to as Bolos). The use of the device was supposed 

to be followed up fairly swiftly afterwards, ideally within two hours and certainly within two 

days, before the effects started to wear off. After the first attacks, Davies submitted his report, 

which stated: ñ1. The Bolo respirator is of no use (against the gas), 2. The canister functions 

perfectly, 3. óMô can be used in bombs, 4. That very light concentrations and short exposure 

produced many casualtiesò. He concluded: ñIt is not surprising that no dead bodies have been 

found. óMô has never been classified as LETHALò (his capitalisation). 

The report by Army Intelligence makes for interesting reading. This report stated that 

once the Bolsheviks realised that the bombs were not incendiary bombs but ñgasò bombs, they 

immediately scattered into the forest when hearing the planes approach, if they believed these 

planes were on bombing missions. The report stated: ñDuring the three raids at Emptsa, not 

more than 30 men were gassed, a number smaller than that of men gassed by our Artillery Gas 

Shells in the forward areaò. It was mentioned that 27 men were affected by óMô bombs and 

two or three by gas shells from artillery.162 The captured Russian commander Kolesov stated 

ñOnly five or six men gassed at Emptsa. Number of men in the forward area gassed by our gas 

shells was much larger. Effect of gas not particularly strong, although stronger than the 

ordinary gasò. This confirms that other unspecified gas shells had been used. The difference in 

casualties between British and Red Army observations shows how memories can vary in the 

heat of battle. The Intelligence report goes on to say: ñThe men gassed begin to cough badly, 

their eyes are affected by the gas and the men begin vomiting. The general effect is stronger 

 
161 See Simon Jones. bƻǊǘƘ wǳǎǎƛŀ мфмфΥ .ǊƛǘŀƛƴΩǎ ŦƛǊǎǘ ŀƛǊ-dropped chemical weapons. aŀƧƻǊ IŀǊŎƻǳǊǘΩǎ ŀǿŀǊŘǎ 
ŀǊŜ ƭƛǎǘŜŘ ƛƴ ²ƛƪƛǇŜŘƛŀ ǳƴŘŜǊ άIŀǊǊȅ IŀǊŎƻǳǊǘέΦ Davies renewed his acquaintance with Harcourt in the 1930s. 
162 Report by RAF Intelligence Officer (possibly Lt Nepine) dated 1st September 1919. Later, more were 
affected. ¢ƘŜ ƭŀŎƪ ƻŦ Ŧŀǘŀƭ ŎŀǎŜǎ ƭŜŦǘ ǘƘŜ ŎƘƛŜŦ aŜŘƛŎŀƭ hŦŦƛŎŜǊ ǎŎŜǇǘƛŎŀƭ ŀōƻǳǘ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǘƘŜ ΨƎŀǎΩΦ IŜ ǾƛǎƛǘŜŘ 
Emtsa with the Consulting Physician who examined 46 affected prisoners and reported that the symptoms 
were temporary with most beginning to feel normal again after several days. 

https://simonjoneshistorian.com/2019/08/27/first-air-dropped-cw/#:~:text=During%20the%20closing%20stages%20of,the%20first%20time%20in%20history.
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than that of any other gas. Only a few were admitted to hospital and all the slightly gassed men 

were refused admission to hospital. They were, however, given an extra ration of herrings to 

make them drink as much water as possibleò. Later, it was discovered that smoking a cigarette 

gave some relief, as did 2 cc of chloroform dissolved in 100 cc of water.163  

 

 

 Figure 31. Australians of the 45th Battalion (Australian Company) Royal Fusiliers in north Russia in 1919. Some 

150-250 Australians arrived in Archangel in late May 1919. Any Australians who did serve were required to 

discharge from the AIF and enlist in the British Army. Australia itself was not involved in any way. (AWM).  

 

 

 
163 There is, apparently, no recorded antidote. Rinsing the eyes with copious quantities of water is 
recommended.    

Figure 32. Special Brigade officers and Daviesô batman (shirtsleeves) assembling M bombs 

at Obozerskaya Airfield on the Archangel front, 27 August 1919. (TNA WO 106/ 1170). 
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Fig 33 Test of óMô device dropped from 4,500ft 

on 20th August 1919. (From Vanguard of Red 

Youth of Labour (Russia)). 

http://trudoros.narod.ru/english/churchill.htm 

Figure 34 Major Thomas Davies with 

modified óMô devices. Retarder fitted on 

device on the right. (© Imperial War 

Museum Q 16330) 

Fig 35 The spent bomb after impact ï with fins and soft 

nose but without the retarder. (© Imperial War Museum 

Q 16329) 
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Figure 36. 27 August 1919. The first DH9 aircraft to take off from Obozerskaya airfield carrying óMô bombs. Six 

bombs were carried externally, 34 internally. (TNA WO 106/ 1170). 

 

 

Fig 37 Members of No 2-gun crew of the Australian section of the 201st battalion machine gun corps moving off 

from a blockhouse. This blockhouse is thought to be the one where Australian Sergeant Samuel George Pearce 

won his posthumous VC on 29 August 1919 for extreme bravery. (AWM A03725).   
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The RAF rarely made more than two or three aircraft available from a fleet of six or 

fewer to carry óMô bombs, the remaining two or three aircraft carrying HE (high explosive) 

bombs. It was later reported that the HE bombs were largely ineffective. The óMô bombs were 

normally dropped from an altitude of 2,500 ft to 5,000 ft (they had been tested at 2,500 ft and 

4,500 ft) except on one occasion (Chinova) when dropped from only 500 ft. Each aircraft could 

carry up to 50 óMô devices. The air force pilots became more enthusiastic about carrying and 

dropping such devices when they realised that they were no longer subject to anti-aircraft 

machine gun and artillery fire, the Bolsheviks and other inhabitants fleeing into the forest as 

soon as they heard approaching aircraft.164  

In summary, 189 óMô bombs were dropped on Emtsa station sidings (27, 28 and 29 

August), 128 on Plesetskaya station sidings (28 and 29 August) and 44 on Chinova (30 August 

and 2 September). In total 361 bombs from 13 flights were dropped, with just three failing to 

detonate. Only two enemy aircraft were encountered. As a result of the successful aerial use of 

the óMô device, Brigadier-General Grogan requested the use of the gas, and on September 4, 

198 óMô bombs were then dropped. Of these 15 were on Vikhtova and 183 on Pocha, some 

200km southwest of Emtsa, with similar results, this time with no duds. One and a half hours 

were allowed after dropping the devices until troops were allowed to enter the area, which they 

found to be deserted, with no bodies. The fleeing Bolsheviks at Vikhtova were unable to direct 

any anti-aircraft fire at the aircraft, ensuring the safety of the pilots.165 The resultant cloud of 

smoke over Pocha made it impossible to assess the effects there from the air.166 

Rules were issued by Captain White regarding following up the bombs: 

 

(a) No man to enter the ñsmoked areaò until one and a half hours after the last bomb is dropped. 

(b) Cellars and cavities will be avoided. 

(c) No water in these villages will be drunk. 

(d) The earth is contaminated where bombs drop. Skin contact will be avoided. 

 

Prisoners were taken to Kegstroff Island prisoner camp, where some were interrogated about 

the gas. Most had not been gassed but had deserted when they saw aircraft approaching, fearing 

exposure to the gas. The dependence on the ôMô bombs had now become so great that Brigadier 

Grogan abandoned one attack when insufficient aircraft were available for an assault. The 

morale of the White Russians improved dramatically following the successful attacks.   

The óMô bombs were soon relied on by commanders to incapacitate the Red Army 

troops before the launch of the small-scale attacks. General Ironside told Davies that the gas 

was now to be used ñin every possible placeò. As for the other bombs used by the RAF, an 

allegation has been made that the anti-balloon Cooper bomb was adapted so that the fuses 

released phosphorus against targets on the ground rather than in the air, a practice, which, if 

true, was questionable even if not illegal.167 Phosphorus smoke was sometimes used to 

determine the wind direction before the óMô bombs were released. However, a report headed 

ñDaily Communiquesò and dated 27 August states, ñApproximately 600lbs of heavy bombs 

and incendiary bombs have been dropped during the past weekò. óMô bombs were first dropped 

on 27 August, there being no record of these being used before that date.  

 
164 TNA T 173/701 Awards to inventors ς claim by Major Davies. Also, Daily Communique dated 27th August. 
165 TNA WO 106/1170. Report by Captain Nye R.E. dated 10th September 1919. 
166 Edward Spiers. Chemical Weaponry: A Continuing Challenge. p84    
167 Steven Balbirnie. Small Nations and Colonial Peripheries in World War 1. Chapter 12 Small war on a violent 
frontier: colonial warfare and British intervention in Northern Russia 1918-1919.  

https://brill.com/view/title/31696
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Colonel George Thom, a distinguished and highly decorated member of the Army 

Medical Service, issued a report on 15 September based on his visit to the railway front on 8-

10 September and discussions there with a consultant physician. It stated: 

 

1. Of the 97 wounded Bolshevik prisoners of war who had passed through the hospitals, not one 

had been gassed. 

2. No officer saw any men who had been gassed among the unwounded prisoners of war 

3. No officer had seen any unwounded dead. 

4. The gas is in all probability non lethal. 

 

In mid-July 1919, the War Office decided to send out General Sir Henry Rawlinson to 

coordinate the withdrawal from north Russia and take overall command. He negotiated with 

Churchill, demanding a large staff, extra infantry, machine gunners, field batteries and six 

tanks. To mollify Ironside at Archangel and Major-General Maynard (who commanded the 

Murmansk fronts), both generals were promised a knighthood. On 7 September, Rawlinson, 

recently arrived as commander-in-chief in north Russia,  inspected prisoners poisoned by the 

bombs and reported to the War Office that the óMô bombs  were ña great successò, with the 

caveat that the results were small and local and stating, ñthere is no doubt that the moral (i.e., 

psychological) effect on the enemy was very great and materially assisted the operations.ò 

Davies examined the Russian prisoners and reported to Rawlinson: ñI consider the results 

excellent and a definitive proof that in the Smoke Generator we have an extraordinary powerful 

weapon (sic)ò. 

Davies was very interested in the effects of the DM on the Bolsheviks and visited the 

prisoners with medical staff and translators. Rawlinson was also interested, undertaking the 

same investigations. There was an island, then known as Kegstroff Island and now known as 

Kegostrov or Kego Island in the Dvina River delta, which housed a prison hospital 

accommodating up to 100 patients. Whilst there, on 11 September, Davies demonstrated the 

óMô device to Lt Colonel JD Comrie, a consulting physician to the North Russian 

Expeditionary Force, using 3 canisters of the DM powder. This resulted in Davies having a 

slight headache and tender gums but did not result in any lingering effects. Colonel Comrie, on 

the other hand, felt giddy and faint, was violently sick and was unable to eat until the evening 

of the 13 September. Davies later reported to a medical board in England that he was gassed 

on 9 September to the extent that his health was subsequently greatly affected.168 This was 

demonstrably untrue, as he was able to travel back to Archangel on 15 September and submit 

a very detailed and perfectly coherent report of the use of the ñsmoke generatorò on the railway 

front. Davies stated much later, during an inquiry claiming financial compensation, that the 

reason he did not go to support the Murman operations was that he was making vanes in 

Archangel. A fellow officer, Major Saunders, who suffered from gas poisoning, also 

subsequently made what appears to be a false or misleading statement to a medical board back 

in the UK. The possible reasons for this will be examined in the next chapter.  

 On 16-18 September, Davies visited the prison camp operated by the White Russians, 

noting that 46 were unfit for work, having suffered from the effects of DM. The Red Army 

 
168 {ƛƳƻƴ WƻƴŜǎ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ 5ŀǾƛŜǎΩǎ ŀƭƭŜƎŜŘ Ǝŀǎ ǇƻƛǎƻƴƛƴƎ ƻƴ ф {ŜǇǘŜƳōŜǊ Ƴǳǎǘ ƘŀǾŜ ōŜŜƴ ŎŀǳǎŜŘ ǿƘƛƭǎǘ 
demonstrating the device to the White Russians, presumably as there was no other reason to discharge the 
gas in Archangel at that time, thus preventing his travel to the Murmansk fronts. This assumption was then 
stated as a fact by Kinvig in /ƘǳǊŎƘƛƭƭΩǎ /ǊǳǎŀŘŜ, p258.  

https://en.wikipedia.org/wiki/North_Russian_Expeditionary_Force
https://en.wikipedia.org/wiki/North_Russian_Expeditionary_Force
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officers attributed the White Army's advance to the use of the gas bomb. There were reports of 

several serious cases suffering from gas poisoning, but these had been taken to a hospital in 

Vologda, so it was impossible to verify which chemical weapon had caused the symptoms. The 

prisoners described the DM gas as making them ñwalk backwaysò.  There was hearsay that 20 

men from another company were very sick and then died. Several Bolshevik gas victims 

claimed to have witnessed this at Plesetzkaya station, one stating that the dead men had white 

faces, another that they had black faces! Some sources mentioned a very thick greenish gas 

which persisted for perhaps half an hour or more. 

Arsenic is associated with the colour green. Paint manufacturer Farrow and Ball 

developed a paint colour named ñArsenicò, described as a lively mint green. The British 

respirators were painted with a green band, possibly to remind users of the association with 

arsenic. Arsenic pigments are invariably green, the green colour originating from copper or 

zinc compounds combined with arsenic. It is those metallic elements that provide the green 

colouration. When arsenic was at one time added to fireworks, it gave off blue sparks, not green 

ones. DA and DM ñgasò was described by witnesses as white, although current chemical 

literature states it is canary yellow (the colour of the crystals). The organic compounds of 

arsenic in use contained no metallic salts, and any smoke or aerosol was most definitely not 

green or even yellowish green. Any óMô device aerosol particles do not persist for more than a 

few minutes before dispersing upwards in a mushroom-like cloud and becoming colourless. 

What was witnessed could not have emanated from the óMô device. The description given by 

the prisoners is suspiciously like observations which could be expected with chlorine mixed 

with another toxic substance.  

   The British were not using cylinders of chlorine at this time, but they did have artillery 

and mortar shells from an earlier delivery, which had arrived in March, containing a mixture 

of either chloropicrin (CCl3NO2), known as white cross when mixed with chlorine, or green 

cross when phosgene was mixed with chlorine. Chlorine, being heavier than air and quite long-

lasting, helped the other toxic gases to spread, increasing their effectiveness. It is quite possible 

that such shells were fired from mortars or artillery positioned on the ground nearby during the 

bombing mission. The British medics and troops were initially sceptical that the óMô device 

was effective, as they had not seen any dead casualties, and the British possibly wished to make 

certain of the results by using another toxic agent. It is most likely that the reported effects of 

a gas, which resulted in white or dark faces, were the result of chloropicrin, which causes a 

bluish discolouration of the skin (cyanosis) due to methemoglobinemia, a blood disorder in 

which too little oxygen is delivered to a personôs cells. Chlorine gas is yellowish green in 

colour, producing a green haze. Any attribution of the symptoms and possible deaths in 

Plesetzkaya to the óMô device is almost certainly erroneous, particularly as reports state that 

the nearest óMô device landed 35 metres distant from where the dead soldiers were seen at the 

railway station.169   

  General Rawlinson, on 11 August, urged the North Russian Government to abandon 

Archangel and to concentrate all Russian forces on the Murmansk front, where they could 

threaten Petrograd (St Petersburg), and would have at their backs an ice-free port. General 

 
169 Giles Milton, Russian Roulette: A Deadly Game: How British Spies Thwarted Lenin's Global Plot, chapter 14. 
This was then picked up in sensationalist and misleading articles by The Daily Mail and other newspapers. 
Anna Reid in A Nasty Little WarΣ ǎǘŀǘŜǎ ǘƘŀǘ ǘƘŜ Ǝŀǎ ƛǎ άŀ ŘŜŀŘƭȅ ŘŜǊƛǾŀǘƛǾŜ ƻŦ ŀǊǎŜƴƛŎέ ŀƴŘ ǘƘŀǘ ǘƘŜ ǘƘŜǊƳŀƭ 
ǊŜŀŎǘƛƻƴ άǘǳǊƴŜŘ ǘƘŜ ŀǊǎŜƴƛŎ ǇƻǿŘŜǊ ƛƴǘƻ ŀ ŎƭƻǳŘ ƻŦ Ǉƻƛǎƻƴƻǳǎ ƎǊŜŜƴ ǎƳƻƪŜέΣ ǇнссΦ  9ƭǎŜǿƘŜǊŜ ƛǘ ƛǎ ƳŜƴǘƛƻƴŜŘ 
ŀǎ άŜǾƛƭ ƎǊŜŜƴ ǎƳƻƪŜέ ǇнстΦ  
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Maynard, doubting the possibility of a successful fight on both fronts, agreed on this course of 

action, but abandoning Archangel was not politically acceptable to White Russian General 

Miller, so it could not be implemented. This request by Rawlinson was no doubt influenced by 

what had happened at the fishing port of Onega on 20 July (see chapter 7, p74).  

It was therefore with some surprise that the Bolsheviks set fire to what remained of the 

town of Onega and evacuated both the town and the river valley between 8 and 10 September. 

They were fearful of a renewed Allied attack, but having already successfully repulsed one and 

now with the added benefit of many White Russian deserters and their weaponry, it does seem 

remarkable that they should just leave without a fight. There must have been another reason, 

and this must surely be that the news of the recent óMô bomb drops had filtered through to them 

and that they had by now become terrified of exposure to this gas.  

 Once operations on the railway front south of Archangel had proved successful, 

enabling the British troops to commence their withdrawal to Archangel, attention moved to the 

Murmansk area. However, the Bolsheviks had not given up and on 6 September resumed their 

attacks on both banks of the River Dvina, supported initially by a large number of Red Finns 

(noted as being hardy fighters) and on 9 September by gunboats and land-based artillery. 

Despite these Bolshevik attacks, on 9 September, five, or possibly six, of Daviesô officers were 

sent with 250 óMô Bombs to assist Maynardôs forces on the northern shores of Lake Onega. 

Here, Fairy IIIC and Short 184 seaplanes based on Lake Onega were adapted to carry forty of 

the devices. On 7 September, Maynard had been sent an explanatory note stating: ñI think we 

may confidently say that the recent successes of the Russian Troops on the Railway Front have 

been due almost entirely to gas.ò  It also attributed the gas to completely demoralising the 

Bolsheviks, causing them to evacuate Onega, the Onega valley, Plesetskaya and Chinova. It 

goes on: ñThis gas is a new gas, it does not kill but apparently renders people unconscious for 

a considerable time. We donôt know how long but we have got Bolo gas cases in hospital here 

and our doctors are studying effects. The Chief (Rawlinson) is very anxious for you to use this 

Gas and is sending over tomorrow 6 Gas Officers and 250 Gas Bombs éit gives out a thick 

white smoke and you can follow it up fairly quickly without any danger (Gas Experts say 15 

minutes).ò One of the chemical officers, Lt CS Habbijam RE, who had been dispatched, 

worked closely with Captain Nye RE in making preparations and instructing the RAF 

observers. 

Maynard, who was becoming increasingly agitated and irritable, then planned to use 

the óMô bombs in an attack in mid-September to cover his withdrawal. Lake Onega is the 

second-largest lake in Europe and can be subject to storms and turbulent waters. An Allied 

fleet of small boats was based in the northern third of the lake. At that time, this lake was not 

connected by any means to the White Sea, requiring sections of boats to be transported from 

Murmansk to the lake by rail and then reassembled.170 Along the northern lake edge were a 

series of bays and inlets known as the Shunga peninsula, which contained several villages, 

some occupied by the Bolsheviks. Skirting the western fringe of the lake ran the single-track 

Petrograd (St Petersburg) to Murmansk railway, a vital lifeline to the armed forces on both 

 
170 In 1933, the White Sea-Baltic canal connecting the lake with the White Sea was opened. The canal runs 
227 km (141 mi), partially along several canalized rivers and Lake Vygozero. Constructed by forced labour 
of gulag inmates with a labour force of 126,000, between 12,000 and 25,000 labourers died according to 
official records. 25,000 deaths are believed to be a fairly accurate estimate according to historian Anne 
Applebaum, the canal being the first major project constructed in the Soviet Union using forced labour.  

 

https://en.wikipedia.org/wiki/Lake_Vygozero
https://en.wikipedia.org/wiki/Gulag
https://en.wikipedia.org/wiki/Forced_labor
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sides. The Bolsheviks occupied the bottom two-thirds of the lake with a flotilla. The reason 

Maynard had ventured so far south from Murmansk was to enable the White Army to recruit 

additional peasants to their ranks, as they were short of manpower.  

Further locations where bombs were dropped and are mentioned in the North Russia 

Relief Force campaign include the villages of Kavgora, the Chorga line and Lijma, Mikheeba 

Selga, Tavoigor(a), Zapolki and Koikori on the Shunga Peninsula of Lake Onega. However, 

later records are lacking in detail or may even be absent, because Davies was not present to 

write up reports, nor were the attacks speedily followed up within two days. The bombing 

records produced by airmen mentioned ñsmoke bombsò rather than the óMô device when 

referring to dropping these on a mission. Two hundred prisoners were definitely affected by 

gas, and based on reports from prisoners, at least five hundred more were probably affected. 

Davies thought it could be many more than this, but this was conjecture. A Special Brigade 

officer, Lieutenant Grantham, visiting the targets five days later, found that strong defences 

appeared to have been hurriedly abandoned. After speaking to British officers and Bolshevik 

prisoners, he concluded that the effect was ótotally demoralisingô. Maynardôs advance covered 

twenty miles in a day, and further attacks were briefly postponed ñuntil the arrival of more 

gasò. Maynard was to suffer a heart attack at about this time, no doubt initiated by stress, and 

had to be relieved.171  

The evacuation of Murmansk could be 

delayed because there was no concern over the 

port freezing, as was the case at Archangel. 

Because Murmansk was to be evacuated later, the 

British High Command ordered an offensive 

southward along the Murmansk railroad to cover 

the withdrawal of the British troops. British 

reinforcements had been dispatched, and a 

battalion of Royal Marines, a French contingent of 

600 infantry and machine guns, together with the 

1st Battalion East Surrey Regiment, were landed 

at Murmansk and Kem. On 14 September, orders 

were issued for an advance southward down the 

Murmansk railroad using an armoured train after 

the railway bridges, which had been destroyed by 

the Bolsheviks, had been repaired. The White 

Russian commander, General Skobeltsin, was 

nominally in charge of the attacks on the 

peninsula. In that way, the hoped-for success 

would be viewed as a Russian success, and 

Russian morale would be boosted accordingly. 

The attack, supported by the Allied flotilla of small 

boats based on Lake Onega, together with 

seaplanes carrying bombs, including the óMô 

bombs, was successful, and the Allied forces 

advanced to a point several miles south of Lijma 

on the north shore of that lake. 

 
171 ¢ƘŜ ŦƛǊǎǘ ǊŜǇƻǊǘ ƻŦ aŀȅƴŀǊŘΩǎ ƛƭƭ ƘŜŀƭǘƘ ƛǎ ŘŀǘŜŘ ол {ŜǇǘŜƳōŜǊΦ 

Figure 39 Onda Bridge under reconstruction, 

Murmansk, 1919. (© IWM Q 16652). 
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Murmansk was 500 miles (800 km) from the north end of Lake Onega, and the railway 

was a vital link. The Bolsheviks blew up bridges on the route, which needed to be repaired by 

the British Royal Engineers or Russian engineers. In some places, the repair and maintenance 

had been managed by US railway engineers, but the British REs or Russian engineers had to 

undertake the reconstruction work after their departure in June 1919. Apart from simply 

keeping the Bolsheviks contained, the attacks on the Shunga peninsula aimed to drive the 

Bolsheviks away from the railway line, keeping open the line of retreat to the ports of Kem, 

Kandalaksha, and Murmansk. 

 Fig 38. Area around Lijma, Shunga peninsular, along the northern fringe of Lake 

Onega. 1st Battalion East Surrey Regiment (Queens Royal Surreys website). 
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High winds negated the effect of óMô bombs dropped on 12 and 13 September. 

However, the village of Mikheeva Selga was attacked with 16 bombs on 13 September and 

with 30 bombs the following day, enabling it to be captured without resistance. On 14 

September, 30 bombs were dropped on Lijma, and in still air, the effect was reported by the 

RAF observer as óvery good indeedô.172  

In many cases, prisoners did not exhibit the usual symptoms of poisoning, and the 

ómoralô effect seemed to have caused troops to abandon their positions.173  Over 1,000 prisoners 

were taken in this brief but hard-fought campaign. On 22 September, two seaplanes dropped 

forty bombs each, the smoke enveloping the village of Koikori, the surrounding trenches, and 

a headquarters, where four Cooper bombs were also dropped. The anti-Bolshevik Russian army 

now totalled between six and seven thousand (exclusive of Karelians), with two field batteries 

and engineer units. These White Russians now manned half the boats of the flotilla on Lake 

Onega, and the training of Russian air pilots was well advanced. 

Despite these successes, which did help with the evacuation of British forces, the 

villages were subsequently recaptured by the Bolsheviks a little later, the White Army being 

unable to hold them even with the support of the Allies.  

 
172 TNA AIR 1/1768/204/143/2 Observers reports and nominal rolls. 
173 Simon Jones. bƻǊǘƘ wǳǎǎƛŀ мфмфΥ .ǊƛǘŀƛƴΩǎ ŦƛǊǎǘ ŀƛǊ-dropped chemical weapons.  

Fig 40 Special Brigade officer Lieutenant Grantham holding óMô Bombs, standing on the float of a Short 184 

Seaplane, Lake Onega, September 1919. (© Royal Engineers Museum). 
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The continuous stress over several years was now taking its toll on the chemical 

officers, many of whom had previously fought on the Western Front. One of Daviesô officers, 

Major Saunders, later claimed to a medical board on 24 October that on 23 September, he had 

inhaled smoke during a demonstration of the óMô device to General Skobeltsin. This seems 

rather odd as there is an absence of any record indicating that the Allies discharged any devices 

after 22 September, and all óMô devices were to be destroyed, being dumped in the White Sea. 

However, the flotilla on Lake Onega, seaplanes, and munitions were transferred to Skobeltsin 

by 25 September, which does raise the intriguing possibility that he was left with a few óMô 

devices by Maynard despite Daviesô best attempts to round them all up.174 

 In fact, according to Davies, Saunders was poisoned whilst disassembling a dud bomb, 

suffering severe sneezing, bad pains in the head, and general weakness. Saunders himself said 

he quickly suffered pains in his legs, head, and back, then extreme debility, anaemia, and 

diarrhoea. In England, three months later, he could not lie down without feeling giddy. No 

doubt there was a reason for this discrepancy of accounts, which will be examined in the next 

chapter. Another officer, Major Laycock, was still hospitalised with lassitude and fatigue four 

months after being exposed. He was training the infantry and reported that the green band 

respirator had not completely protected him. He was badly affected whenever he went near any 

discharge, and he started to suffer from symptoms of mental illness. Davies noted that Laycock 

had been wounded twice whilst with the Special Brigade in France, so he suspected that his 

symptoms were not entirely related to DM poisoning. The nervous stress was not limited to the 

British and Australians. Nervous breakdowns and panic were now impacting Russian officers 

and officials in north Russia. The head of the Murmansk territory, Vasilii Ermolov, asked his 

 
174 Charles Maynard, The Murmansk Venture, p309.  

Figure 41 A British sentry on the main street of Lijma, 16th September 1919.                                       

It was recaptured by the Bolsheviks shortly afterwards. (© IWM Q 16821) 
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superior to release him from duty ñfor the sake of my soulò. ñIt is very difficult and painful and 

sad for me to leaveé but what can I do.? Iôm so tiredò, he wrote. Asking for an assignment 

abroad or a rest of a few weeks, he added, ñI feel the need to rest in my soul. This is too much 

exertion on the nervesò.  

By 25 September, it was felt that the anti-Bolshevik forces were now in a good position 

to resist the Bolsheviks unassisted, and the order to evacuate the British troops was given. On 

29 September, the forward positions had been handed over to the Russians, and all British 

troops were withdrawn north of Kandalaksha, a small port on the White Sea on the railway line 

to Murmansk.175 Fighting continued in that area, unsupported by any use of chemical weapons. 

Davies had no intention of handing over any of these or the associated green band 

respirators to the Russians, knowing full well that these would likely fall into Bolshevik hands, 

and the secrecy associated with both the device and masks would be lost. After the termination 

of operations on the Syren (Murmansk) front, he ensured that all surplus smoke generators and 

50 green band box respirators situated there were sunk off the Murman coast. All other green 

band respirators were returned to the UK under ordnance supervision.  There would have been 

little point in leaving óMô devices with the Russians to use without masks. Furthermore, it was 

assumed that the Russian pilots were not up to flying the DH aircraft but had been given 

training to fly seaplanes. A White Russian officer of Baltic German descent, General Miller, 

had asked Ironside for some of the óMô Devices, a request which was refused as noted in 

Ironsideôs diary at that time.176 

The óMô devices (47,000), which had not been issued for combat, were loaded onto a 

barge and deposited in the White Sea, as these were deemed to be too unsafe to transport back 

to the UK. Davies in a later hearing stated that he thought 2,000 to 3,000 were used as aerial 

bombs, although the actual figure of those used in combat appears to be under 1,000; in fact, 

the total number mentioned in various bombing raids comes to 895 plus a few duds and those 

not dropped on a target. The storekeeper, Major James Davidson Pratt, stated that 2,718 were 

used. This total may include all those devices used initially in experiments on the ground and 

subsequently in the air, possibly amounting to several hundred. Then there were the devices 

issued but never used for the ground attacks in August, which might have numbered nearly 

2,000, as trials were conducted in advance to familiarise the infantry with their use.  

On the evening of 12 October 1919, the last of the 45 troopships cast off her moorings 

in the Kola Inlet; four months later, on 20 February 1920, the Bolsheviks recaptured Archangel. 

Fifty-two German naval vessels had been 

scuttled three months previously at Scapa Flow, 

(with over twenty more beached), depriving the 

British of these ships for the evacuation. Major 

Davies left on 3 October on the Schleswig, 

which had been a German liner before the First 

World War and used to sail on cruises, mainly 

to South America.177 At the end of the war, she 

was seized by the French as part of their 

reparations.  

 
175 Diaries 1st Battalion East Surrey Regiment. (1st Battalion East Surrey Regiment September 1919. 
queensroyalsurreys.org.uk) 
176 Ironside diary 17 September 1919 as noted by Anna Reid in A Nasty Little War, ch 18. 
177 LƴŎƻǊǊŜŎǘƭȅ ŎŀƭƭŜŘ ά{chlusbergέ ƛƴ 5ŀǾƛŜǎΩ ǊŜŎƻǊŘǎΦ ¢ƘŜǊŜ ǿŀǎ ƴƻ ǎǳŎƘ ǎƘƛǇΦ 

Fig 42. SS Schleswig. 

https://www.queensroyalsurreys.org.uk/war_diaries/local/1Bn_East_Surrey/1Bn_East_Surrey_1919/1Bn_East_Surrey_1919_09.shtml
https://www.queensroyalsurreys.org.uk/war_diaries/local/1Bn_East_Surrey/1Bn_East_Surrey_1919/1Bn_East_Surrey_1919_09.shtml
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Those evacuated were 2,491 British officers, 26,485 British NCOs and other ranks, 562 

Allied officers, 12,902 other ranks, and 6,535 civilians, a grand total of 48,975. In addition, 

there were one hundred of the most influential Bolshevik prisoners, held as hostages to try to 

ensure the proper treatment and eventual exchange of British prisoners in Russia.178  Some of 

the evacuated foreign nationals were Russian Serbs, and some belonged to other 

nationalities.179 In addition, as might be expected, there were some war brides, some young 

ladies of Archangel accepting marriage to a foreigner rather than risk what the Bolsheviks 

might have in store for them. Russians were not generally granted visas to enter Britain unless 

they could prove that they had the means to be self-sufficient. The Government, aware of pro-

Bolshevik sentiment among the working class, realised it would be unwise to allow a large 

influx of anti-Bolshevik immigrants. This meant that the vast majority of those evacuated were 

either sent to south Russia (Ukraine), which was itself in a precarious position and about to be 

controlled by the Bolsheviks, or to the newly independent Baltic States or Poland, which were 

also under threat at that time, with ongoing fighting with the German forces there and the 

Bolsheviks ready to invade. It is therefore unsurprising that the predicted 30,000 refugees 

became a mere 6,000 or so. Those Russians who could enter Britain were sent to a processing 

centre at Newmarket, most then heading for Golders Green, north London, which already 

housed a Russian expatriate community. Some of these Russians did not integrate with the 

local community, initially believing that their stay in England would be limited until they could 

return to their homeland. Many refugees from south Russia settled in Paris, which housed a 

much larger community than in London. Perhaps a similar situation will now arise with 

displaced Ukrainians who yearn to return to their home country, if and when the invasion by 

Russia is satisfactorily resolved.  

The óMô device had made a notable contribution in allowing the troops and civilians to 

be safely evacuated without a great loss of life, but the significance of this weapon is debated; 

some historians barely mention it. The result of the Allied intervention was that the Allies had 

now alienated both the Red and White Russians. The White Russians and the anti-Bolshevik 

population felt betrayed by the withdrawal of the Allies, who had not provided enough support 

to win the civil war, failing to provide a meaningful force for a sufficient length of time to help 

them defeat the Red Army. They and the civilians who had supported them were now left to 

face the consequences of starvation, imprisonment, and torture. 

The White Army briefly looked to have the upper hand, but once again, it was an 

illusion.  It would only be a matter of time before the Bolsheviks had complete control of north 

Russia, and by early 1920, the fighting was over there (but not in some other areas of Russia). 

Over 7 million lives were lost as a result of the Russian civil war, some caused by starvation, 

and the overwhelming majority of these were civilian casualties.180 The rule of terror had 

contributed to the Bolshevik victory, and this lesson was not forgotten by Stalin and subsequent 

premiers and general secretaries of the Soviet Union, terror currently being used as a tactic 

against the Ukrainian population.  

 
178 TNA WO 106/1159. Telegrams from Archangel and Murmansk July 1919 onwards. 
Initially 150 hostages were to be detained, comprising the most senior officers and other influential captives. 
This number was subsequently reduced. 
179 War Office. Army: The evacuation of North Russia 1919. HMSO. Issued on 28th July 1920. Most were in fact 
listed as Serbians, Finnish Legion or Slavo-British Legion. 
180 Some sources quote 10 million or even 12 million. Only 1.5 million were combatants. 

https://www.britannica.com/dictionary/overwhelming
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A Russian source (the Foreign Ministry) stated that Britain sought to exploit the natural 

resources whilst having troops stationed there. From the early days of World War 1, wood 

products were in great demand for war production. Spruce was the most important tree species 

because its combination of lightness, strength, and resiliency was ideal for aircraft production. 

In addition, its long, tough fibres did not splinter when struck by bullets, making it suitable for 

planking in trench supports. Sawn timber and logs, amounting to more than £1 million (£66m 

today), were exported by the Allies along with about two million poods of flax (33,000 tonnes). 

The Allies also exported manganese ore and other mineral resources worth an estimated 3.5 

million pounds.181 

As the evacuation was proceeding, arsonists set fire to the numerous sawmills situated 

on an island in the Dvina River and also along the riverbank. A report from Reuters received 

on 9 September 1919 estimated the damage at £6m or more (about £396m in 2025 prices), the 

loss mostly borne by British companies.182 The area around Archangel was covered by a pall 

of smoke, both from the burning sawmills and timber stocks, together with the military supplies 

which the British were themselves burning. Some of the local population in Archangel who 

had been caught up in the conflict and kept alive with food and clothing supplied by the USA 

and Britain, cried and wailed as the Allied troops left, fearing poverty, torture, and starvation, 

many deciding to support the Bolshevik cause rather than die. It must have been a sombre 

experience for the departing troops.    

Many awards for bravery and service were given in north Russia. Two Australians 

received VCs, the one for Sergeant Pearce being awarded posthumously. At least eight 

Australians were awarded the Distinguished Conduct Medal (DCM). However, the White 

Army also issued awards. The Russian Imperial awards naturally ceased on the death of the 

Czar and his family, but a little later, Admiral Kolchak decided to reinstate some of these 

awards, claiming to issue them on behalf of the Imperial Royal Family. The highest military 

award was that of St. George (4 degrees or classes), followed by St. Vladimir (degrees 2 to 4 

only), St. Anna (4 degrees), and St. Stanislaus (3 degrees). Some awards tended to be reserved 

for officers of a certain rank, and some were awarded starting with the lowest degree, working 

upwards. The first-degree St Vladimir award conferred Russian nobility until 1900. General 

Mil ler and his commanders making the awards in Archangel may not have followed previous 

guidelines or protocol, and as many of these were made in the field, it is quite possible that not 

all awards were recorded, and so there was confusion as to which degree had been awarded. 

Without access to the factory that struck the insignia, the White Russian awards usually 

consisted of just a ribbon, with the unfulfilled promise of a medal to follow.     

British medals or decorations for service would not usually be awarded if a military 

award had already been given by a foreign power, to avoid duplication. When duplication did 

occur, recipients of a Russian award were sometimes told to hand it back. The War Office 

seemed uncertain as to whether British personnel could accept Imperial awards issued on the 

authority of Admiral Kolchak, who was not officially recognised as head of the Russian 

government at that time. Those serving in the Vladivostok area were told not to accept them, 

whereas there was no objection for those serving in north and south Russia. A dilemma facing 

 
181 Briefing by Foreign Ministry Spokesperson Maria Zakharova. British troops used chemical weapons during 
the intervention in Russia. August 3, 2018. This is clearly propaganda, so should be treated as such. 
182 Report found in  Darling Downs Gazette (Qld), Tue 9 Sep 1919 page 5 and no doubt printed in many other 
newspapers   

 

https://trove.nla.gov.au/newspaper/article/182953567?searchTerm=Archangel%20sawmills%20fire
https://trove.nla.gov.au/newspaper/article/182953567?searchTerm=Archangel%20sawmills%20fire
https://trove.nla.gov.au/newspaper/article/182953567?searchTerm=Archangel%20sawmills%20fire
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the War Office was that Britain awarded honours to Russians involved in the civil war. As an 

example, General Maynard awarded Colonel V A Krugliakoff a DSO on 5 September 1919, 

along with Military Crosses to two Russian lieutenants and Military Medals to two sergeants. 

It would seem to be somewhat churlish for the British to refuse to accept Imperial Russian 

awards in return. However, the Russians awarded so many honours to the British forces, 

estimated at 1,160, not all of them deserved or approved by a commanding officer, that their 

value was degraded. This would have been upsetting to those who genuinely deserved an 

award. Ironside wrote to the War Office on 2 August 1919, requesting that those awarded 

decorations conferred by the Provisional Government ñbe granted the unrestricted permission 

of His Majesty as to the wearing of these decorations.ò   

General Miller and his senior officers must have been impressed with the effect the óMô 

device had on their morale and in dislodging the Bolsheviks. Those who had been largely 

responsible for the success were granted Russian Imperial awards. This probably resolved a 

dilemma for Ironside. He no longer had to grant certain Royal Engineers a British award, which 

would be awkward, raising their profile both at home and in Australia, possibly resulting in 

questions regarding their role in Russia. 

Davies was given two St. Vladimir awards, one of which was the highest award, second 

degree with sword and bow, indicating that it was a military award, not a civilian one.183 Davies 

was informed that this Russian award was equivalent to the British DSO, so as he already had 

a DSO awarded in France, these two awards were equivalent to first and second bars to his 

DSO. 

The issue of awards ceased after the defeat 

of the Imperial Army. The Royal Engineers in north 

Russia were among the last foreigners to receive 

such an award there. No Russian awards were 

published in The London Gazette, nor were 

recipients allowed to wear Russian ones in the UK 

or Australia, unless dispensation was granted.184 

More unfairly, both Britain and Australia 

subsequently decided not to recognise some of the 

Imperial awards, including those of St. Vladimir. 

Notable recipients of St. Vladimir second-class 

awards included Eugene Botkin, the court physician 

to the Czar, Royal Navy Admiral Cecil Burney, and 

Grand Duke Alexander Mikhailovich of Russia, a 

naval officer, author, explorer, advisor, and brother-

in-law of Emperor Nicholas II. Davies was in good company. The entire issue of acceptance 

of Russian awards caused considerable consternation and vacillation among the UK military 

and politicians for over a year, the Kingôs opinion being requested on several occasions. It was 

finally decided that the awards were only to be recognised in Britain as long as ñdecorations of 

the Monarchyò were still valid in Russia. By November 1920, the civil war was virtually at an 

end, apart from some sporadic fighting in distant parts.    

 
183 Goulburn Evening Penny Post 07 April 1921 p1, and his obituary in Launceston Examiner, Tasmania 12 
September 1942 p4. His obituary states that he received the award in the first and second classes, but it is 
unlikely that the abolished first-class award was issued. If it was, that was an error by a White commander.  
184Ibid. 

Fig 43. Order of St Vladimir 2nd class. 

(Sothebyôs). Davies, like most recipients never 

received the insignia. 
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Brigadier-General Sadleir-Jackson CB, CMG, DSO, was awarded the Order of St. 

George Fourth Class. Many of the lieutenant-colonels were awarded St. Anna second class 

with swords and riband, with some majors and captains receiving a third-class award. Major 

Harcourt, DSO, MC, received a St. Vladimir award (degree unrecorded) and that of St. 

Stanislas second class with swords, also gaining a bar to his DSO.185 He probably had to rescind 

his St. Vladimir award on receipt of the DSO. In September 1919, Davies issued a list of 

Russian awards given to the RE Special Companies. Apart from his own award, these were: St 

Anna, 2nd class to Major Saunders and Captain Nye; St. Anna, 3rd class to Lt Grantham and 

Lt Cowie.  He also records that Major May was awarded the Military Cross with the Elope 

Forces, Archangel. The British gave Major Davies, together with many others, an entry in The 

Times dated 28 August 1919, stating, ñthe names of the following have been brought to the 

notice of the Secretary of State for War for valuable services in connection with the war, and, 

when applicable, an entry will be made in the records of service of officers and other ranksò. 

That was it; there was no further recognition or reward for his efforts, not even a Russian 

campaign medal (such a medal was never issued). Those involved with the óMô device were 

forbidden to ever mention the use of this chemical weapon, and Davies just stated, when 

mentioning his time in north Russia, that he was employed undertaking chemical fillings, which 

sounds somewhat innocuous to the uninformed. The order not to mention the óMô device was 

never rescinded. 

Some of those who died were buried in Archangel Allied Cemetery, which now has 

gaps where bodies of nationalities other than the British, such as the Americans, French, and 

Poles, were exhumed and returned to their native lands. In Murmansk, a new British Cemetery 

contains 40 burials which were moved in from the Old British Cemetery and now contains 83 

burials and commemorations of the First World War. Not all who died have known graves. 

  

 
185 G.R. Singleton-Gates. Bolos & Barishynas, pp186, 193. 
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9. The debrief 
 

Those returning from north Russia that autumn rarely received a welcoming party on 

arrival. Great Britain still faced industrial unrest, and the early arrivals faced a national railway 

strike.  As the troops disembarked, they often headed en masse for the nearest pub to get drunk. 

The Relief Force had successfully enabled the evacuation of troops but had not achieved the 

objective of enabling the White Russians to defeat the Bolsheviks. Everyone likes to cling to 

the coattails of a successful campaign, but when it is regarded as a failure, no one wants to be 

associated with it. The Relief Force was disbanded. The Alliesô Russian involvement tested 
the very nature and practice of alliances. It illustrated how nations and nationalists that 

seemingly ally themselves for a common goal actually work, or do not work, together.186 It 

also showed how a few influential individuals could greatly affect the outcome. Churchill, 

abandoned by the other Allies, placed too much faith in the White Army, and, later, the use of 

chemical weapons, whilst the Red Army learnt that they needed to develop their production 

and use of such  

Quite a few of the soldiers, particularly some of the Australians who were inclined to 

take risks, had contracted VD in Russia. The first cases of syphilis were treated with mercury, 

but by the time of the Russian intervention, supplies of salvarsan and neo salvarsan had become 

available. These arsenical medications were often mixed with mercury, iron, iodine, and 

antimony. A typical course of treatment given by injection lasted for 50 days.187 It is therefore 

quite possible that as many Allied troops received a dose of arsenic as was breathed by Russian 

Bolsheviks!  

It took over a year for Major Davies to recover from three gas poisonings (two in 

France, one or more minor ones in Russia), a fractured skull in a traffic accident in early 1919, 

and the stress of 5 years of war and filling and emptying munitions, all in foreign lands without 

any support from his family. In Russia, he had been assigned to the Royal Engineers, but on 

his return, he was now listed as 40% disabled and only able to perform sedentary work. He was 

of a nervous disposition, being a heavy smoker to calm his nerves, but at that time, only ñshell 

shockò and gas poisoning were treated seriously. Other mental trauma was considered to 

indicate that one was mentally defective in some way, with a lack of moral fibre. It was, 

therefore, only natural for Davies to blame his incapacity on both a fractured skull and gas 

poisoning in Russia, and he seems to have invented an imaginary episode on 9 September 1919, 

when he was demonstrating the óMô device. He did suffer minor effects of the gas on 11 

September when he demonstrated the device, not to the White Army generals but to the chief 

physician for the Allied forces.188 The medics in the UK would have been unfamiliar with DM 

and any long-term effects. A current source providing advice on Adamsite states that, ñA small 

minority (fewer than 1%) of people will experience serious, prolonged, adverse health effects 

following Adamsite exposureò.189 Most sources state that the effects only last for several hoursô 

maximum, although this applies to the lower concentrations used in riot control, not for use in 

war. Even today, there is no information about the carcinogenicity, developmental toxicity, or 

 
186 I. Moffat. The Allied Intervention in Russia, 1918-1920: The Diplomacy of Chaos.  
187 Joel A Vilensky. The Story of Lewisite.  
188 Simon Jones in his article When Chemical Weapons Were First Dropped From the Air, North Russia 1919, 
p63, has assumed that this date of 9 September must have meant that the demonstration was for the benefit 
of the Russians. This assumption was then repeated as fact by Clifford Curzon in /ƘǳǊŎƘƛƭƭΩǎ /ǊǳǎŀŘŜ, p 258.     
189 The National Institute for Occupational Safety and Health (NIOSH); Adamsite.  
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reproductive toxicity of chronic or repeated exposure to Adamsite, nor concerning any long-

term effects.190 A technical report published in 2023 stated, ñThe psychological impact of the 

use of CCWs has not been well studied or documented in the medical literature, but cases 

documented in this review indicate that exposure to chemical irritants may result in significant 

psychological symptoms and long-term disabilityò.191 There is little incentive for governments 

or the military to research the long-term effects of hazardous and toxic substances, as this could 

lead to a vast number of claims from veterans and impacted civilians.  

Mental disorders are far more common among chemically injured veterans than is the 

case with those who are not exposed to toxic substances. Recent studies after the Iraq-Iran war 

and the Gulf War showed that depression and anxiety (Iraq/Iran) and PTSD (Iraq/USA) were 

significantly more frequent in those suffering from the effects of chemical warfare than in 

individuals with low-intensity warfare exposure.192 Davies, along with many others, had been 

traumatised by the appalling deprivation suffered by the civilians in Russia, public hangings 

and torture, along with sexual servitude and rape of young women and girls, and numerous 

atrocities, some committed on people whom they knew or even perpetrated by their comrades. 

If a combatant or informer was captured by either the Reds or Whites, they were often tortured, 

mutilated, and then killed, sometimes by being set on fire or wrapped in barbed wire and thrown 

into the sea or lakes. The troops sent to Russia had expected a break from trench warfare; they 

did indeed get a break from trench warfare, but they did not expect to march for 300 miles 

across frozen tundra and ice (winter) or boggy tundra (summer), plagued by swarms of midges 

and mosquitoes.  They often suffered from diarrhoea caused by contaminated water and food. 

They were surprised to find starving and disease-ridden peasants, begging for food and 

clothing, more inclined to support the Bolshevik cause than the Imperialistic one. Fighting in 

a civil war and the risk of being mutilated and tortured was not part of the deal. They definitely 

did not expect to be murdered by the officers and men whom they were supporting. Inevitably, 

some of the British and Australian troops responded with brutality of their own.  

 ñWe used gas shells on the Bolsheviki,ò Ralph Albertson, a Y.M.C.A. official who was 

in North Russia in 1919, wrote in his book, Fighting Without a War. ñWe fixed all the booby 

traps we could think of when we evacuated villages. Once we shot more than thirty prisoners.... 

And when we caught the Commissar of Borok, a sergeant tells me he left his body in the street, 

stripped, with sixteen bayonet wounds. We surprised Borok, and the Commissar, a civilian, did 

not have time to arm himself.... I have heard an officer tell his men repeatedly to take no 

prisoners, to kill them even if they came in unarmed.... I saw a disarmed Bolshevik prisoner, 

who was making no trouble of any kind, shot down in cold blood.... Night after night, the firing 

squad took out its batches of victims.ò Quite a few of those who served in north Russia no 

doubt suffered mental trauma, with those affected by toxic chemicals suffering additional 

 
190 In answer to a Parliamentary Question from Ken Livingstone MP on 21 July 1998, John Chislom replied in a 
letter, άL ƘŀǾŜ ōŜŜƴ ŀǎƪŜŘ ǘƻ ǊŜǇƭȅ ŀōƻǳǘ ǎƘƻǊǘ ǘŜǊƳ ŜȄǇƻǎǳǊŜ ǘo adamsite (DM)Φ 59w!Ωǎ /ƘŜƳƛŎŀƭ ŀƴŘ 
Biological Defence sector (CBD) has not conducted research involving exposure to adamsite (DM) for over 30 
years. No assessment of possible long-term health effects resulting from short-term exposure to adamsite has 
been madeΦέ. A 2008 article on Riot Control Agents by US military scientists at Edgewood and Aberdeen 
Proving Ground, Maryland ǎǘŀǘŜǎΣ ά¢ƘŜ ŜŦŦŜŎǘ ƻŦ ǊŜǇŜŀǘŜŘ ŜȄǇƻǎǳǊŜ (to DM) ƛƴ ƘǳƳŀƴǎ ƛǎ ƴƻǘ ƪƴƻǿƴέΦ    
191 S. Reynhout, J Smith, Anon. Lethal in Disguise 2: How crowd-control weapons impact health and human 
rights. ResearchGate. March 2023.   
192 J Trauma Stress. 2022 Jun; 35(3): 955ς966.Published online 2022 Feb 12, by Clara Zundel, et al. The impact 
of neurotoxicant exposures on posttraumatic stress disorder trajectories: The Ft. Devens Gulf War Veterans 
Cohort. Also, Hashemian, Khoshnood, Desai, Khasl, Southwick. Anxiety, depression and posttraumatic stress in 
Iranian survivors of chemical warfare. 
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biological stress. Many of these cases would probably be called Post Traumatic Stress Disorder 

(PTSD) today. Those affected might well have included Saunders and Laycock, who had led 

similarly stressful lives. Surprisingly, PTSD was only recognised as a psychiatric disorder in 

1980, five years after the Vietnam War ended. 

Saunders had previously served with the Royal Engineers in France and volunteered 

for service in north Russia for between 6 and 12 months. Having been a PE and fencing 

instructor in Australia, on his return to the UK, he claimed that pains in his legs, head, and 

back, followed by amnesia and diarrhoea, were caused by gas poisoning. Saunders was in a 

bad way, both medically and financially. A wrist injury sustained on the Western Front put 

paid to his previous occupation as a fencing instructor. The War Office refused his request for 

compensation for the injury and gas poisoning. To add insult to injury, he pointed out that he 

had been overpaid based on his expected service of 12 months in Russia and needed to repay a 

considerable sum. Back in Western Australia, he wrote a pitiful letter to the Director General 

of Awards asking for a disability pension and stating he could not forward any reimbursement 

at present, as he was finding it extremely hard to support his wife, whom he had married just 

before his return to Australia. An unsympathetic Finance Office wrote back in October 1920, 

advising him that he was not eligible for any remuneration or a pension.193 Davies was fortunate 

to be treated considerately, but was unable to help Saunders. 

Churchill said many years later, at a Washington press conference in 1954, ñIf I had 

been properly supported in 1919, I think we might have strangled Bolshevism in its cradle. But 

everybody turned up their hands and said, óHow shocking!ôò There was no appetite by the other 

Allies (particularly President Wilson and the UK Cabinet) to intervene in 1919, and had they 

offered more support, might Churchill have been proved right? In the spring of 1919, it was by 

no means certain that the Bolsheviks would defeat the Imperialists who had advanced quite 

close to both Moscow and Petrograd. However, with limited resources allocated to assist a 

dysfunctional White Army, defeating the increasingly well-organised Bolsheviks was never 

realistic, especially once most of the Allies withdrew.  

As to whether the entire operation was a ñfiascoò as is often observed by commentators, 

the intervention did indeed fail on several accounts. The Germans probably never intended to 

use Archangel and Murmansk for their naval operations in a significant manner, and the north 

Russia intervention on its own did not cause any major movement of German troops away from 

the Western Front, although it did prevent any more transfers there. However, that episode 

belonged to World War 1. The relief operation masterminded by Churchill failed to allow the 

White forces in north Russia to link up with the Czechs and the White Russian Siberian forces. 

If Churchill had come to an arrangement with the Bolsheviks, they would have allowed the 

British troops and any remaining supplies to leave north Russia unhindered, but such an 

agreement would undoubtedly have meant abandoning the White Russian forces and their 

collaborators to their fate, and it was still hoped that they might prevail. Many of the supplies 

that the Relief Force had been sent to retrieve had already been captured by the Bolsheviks, 

and those remaining were often simply dumped, burned, or otherwise destroyed before the 

Relief Force left Russia.  

Britain had vested interests in keeping the Whites in power in Russia. Sir Francis Baker, 

the European manager of Vickers and chairman of the Executive Committee of the Russo-

British Chamber of Commerce, addressed a banquet of the British Russia Club attended by 

leading industrialists and politicians in London in 1919 with these words: ñWe wish success to 

 
193 TNA WO 374/60435 Lieutenant Arthur George SAUNDERS. Royal Engineers. 
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Admiral Kolchak and General Denikin, and I think I cannot do better than raise my glass and 

ask you all to drink to the health of Admiral Kolchak, General Denikin and General Yudenich! 

Russia is a great country. You all know, because you are intimately connected with it in your 

business, what the potentialities of Russia are, whether it be from the point of view of 

manufacture or the point of view of mineral wealth, or any other thing, because Russia has 

everything.ò 

The ñenforced volunteersò who made up about half the initial relief force, as was the 

case with the White Army, were often in poor health, dispirited, and ill-equipped, with officers 

of varying quality. General Rawlinson insisted on being provided with a large number of troops 

and even tanks to assist with the evacuation. Ironside and Maynard must have felt that had 

these reinforcements been supplied to them much earlier, they might have achieved so much 

more. However, the victories achieved in August and September 1919 by the White Army, 

often with British assistance, had consequences. They now had thousands of Bolshevik 

prisoners to feed and look after. This proved a real problem, and being short of troops, the 

prisoners were turned into soldiers for the White Army after just a few weeks, if not 

immediately. Inevitably, this resulted in an overstretched army with little cohesion and few 

common aims. The White Army in north Russia was now on borrowed time against 

increasingly well-organised Bolsheviks, and the fighting in that district was over in early 1920.  

As the tide started to turn, Admiral Kolchak left Omsk on 14 November for Irkutsk, 

1,500 miles to the east, where he hoped to establish a new base. He finally arrived by train on 

14 January 1920, his carriage flying the flags of Great Britain, France, Japan, the USA, and 

Czechoslovakia. In the train was a locked and guarded wagon containing some of the Czarôs 

gold treasure, protected by the Czech 6th regiment. The Czechs simply wanted to get home to 

their new country of Czechoslovakia rather than enter a prolonged war with the Bolsheviks, so 

they put up no resistance.  An alliance of Socialist Revolutionaries and Mensheviks surrounded 

the train, and Kolchak was taken to Irkutsk prison, where the local Bolshevik committee 

managed to get their hands on him a little later. Now, those Allies who had called him ñthe 

saviour of Russiaò did not intervene, although the Bolsheviks had previously promised to hand 

him over to the British military mission in Irkutsk.  On 7 February 1920, he was taken out of 

his cell and shot by the River Ushakovka, which flows into Lake Baikal. His body was pushed 

through a hole in the ice and was never seen again.194  Lake Baikal is the deepest lake in the 

world, containing 20% of the Earthôs fresh water, and it is said that 1,600 tons of gold ended 

up there when the train derailed and ended up in that lake. It would be worth in the region of 

£80bn at todayôs prices. In 2009, parts of a train and ammunition boxes were found 1,200 feet 

below the surface by a mini submarine, but these have proved difficult to retrieve from the 

gravel lakebed. There are several theories as to what happened to the gold; this is just one of 

them.     

On a more positive note, General Ironsideôs leadership may have prevented an even 

bigger fiasco. In keeping the Bolsheviks occupied in north Russia and away from the Baltic 

States, where a separate operation by the Royal Navy was taking place, the independence of 

Estonia and Latvia was achieved, albeit for a mere 20 years. The óMô device, although 

unsuitable for use as intended, did briefly greatly improve the morale of both Allied and White 

Russian forces when finally used, contributing to the safe withdrawal of the Allied forces, 

practically without loss, in the locations where it was used. The embarkation of Allied troops 

and civilians was not followed by any disturbance in Archangel or Murmansk. General Miller, 

 
194 C Dobson and J Miller. The day we almost bombed Moscow. p245. 
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the White commander, was able to continue offensive operations on the Vologda railway and 

Onega fronts.195 When one compares this situation to the chaotic conditions that occurred 

during the final US and US/British withdrawals in Vietnam and Afghanistan, respectively, this 

should perhaps be seen as a positive achievement.  

The official account of what took place in north Russia was written up in a series of 

articles by Generals Ironside, Rawlinson, and Maynard. Although written before February 

1920, the account was not published in the London Gazette until 2 April 1920 and was then 

included in the so-called Blue Book issued to Parliament on 28 July 1920.196 In the 

introduction, Churchill states: ñThis Blue Book was prepared six months ago in fulfilment of 

the undertaking given by me on 12th September last year that at the close of the operations in 

North Russia when it is certain that the lives of British soldiers will not be endangered by 

publicity or the interests of the National Russians prejudiced, a full account of the measures 

taken and the military reasons for them will be prepared by the General Staff and presented to 

Parliament by the Secretary of State." Unlike Lt. Colonel Sherwood-Kelly VC, who was later 

court-martialled and discharged from the army after a highly critical article in The Daily 

Express, these military officers kept their counsel. Any criticism of the campaign is muted, and 

it seems that the generals (and all those who served) were under orders not to make any mention 

of chemical weapons and the related óMô device. They also kept quiet about the many mutinies, 

other than the Russian ones. The closest mention of chemical weapons in the published records 

was the simple statement about ñeffective bombing operations carried out by our airmen,ò and 

one mention in a report of ñnew smoke bombsò.197 So much for the ñfull accountò. The 

willingness of the generals not to upset Churchill or the War Office paid off, as judged by 

future promotions. 

Sir Henry Wilson, British Chief of Staff, acknowledged the lack of public support of 

the Allied interventionist policy, writing, ñThe difficulties of the Entente in formulating a 

Russian policy have, indeed, proved insurmountable, since in no Allied country has there been 

a sufficient weight of public opinion to justify armed intervention against the Bolsheviks on a 

decisive scale, with the inevitable result that military operations have lacked cohesion and 

purposeò. The parallels with more recent joint operations spring to mind. 

In 1922, Parliament was told that the number of British deaths from all causes during 

the campaign in north Russia was 384 officers and other ranks. It was stated that there were 79 

graves at Archangel, 35 at Murmansk, and smaller numbers in many other places in those 

neighbourhoods.198 However, the number of graves in cemeteries at these places is greater: 

some bodies were reinterred at a later date, being moved to these cemeteries, and some deaths 

were not as a result of fighting in the north Russia campaign. 

On his return to England, General Ironside, like Major Davies, was demoted one rank 

and put on half pay until Rawlinson intervened. Ironside was then promoted to major general 

on full pay and served in various territories, becoming a field marshal on his retirement. He 

was given a baronetcy and chose the title Baron Ironside, of Archangel and of Ironside, in the 

County of Aberdeen. He was one of the very few who wanted to be reminded of their time in 

 
195 War Office. Army: The evacuation of North Russia 1919. HMSO. Issued on 28th July 1920. III Narrative of 
events in North Russia para 39. 
196 Ibid 
197 Page 4129 | Supplement 31850, 2 April 1920 | London Gazette | The Gazette see page 4123. Generals 
Ironside and Rawlinson. Major General Maynard. 4118 to 4131. 4123 in particular. 
198 Hansard HC Deb 26 June 1922 vol 155 cc1668-9. 
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north Russia; he must have regarded his time there as a personal success in extremely trying 

circumstances. Generals Maynard and Ironside wrote memoirs on their retirement, which 

included their time in north Russia, justifying any action they took, but Lord Rawlinson died 

in India before he could write any such memoir. In his memoir Archangel 1918-1919, 

published in 1953, there is no mention whatsoever by Ironside of chemical weapons, so even 

then, presumably, the mention of the use of these was not permitted. In other respects, he was 

brutally forthright. In one paragraph, he wrote:  

 

ñJust as I was starting for the Dwina I received a wire from the railway to the effect that the 

Australians had made a successful raid. They had crept out in the dusk and surprised a Bolshevik relief 

of their front blockhouses, getting in amongst them outside the defences. They killed thirty with the 

bayonet and wounded a good many more. They then set fire to four blockhouses and left them burning 

briskly. No prisoners were brought back. With this heartening information in my pocket I flew offò.199 

 

The Times reporter, Andrew Souter, who was based in Archangel, published a book 

With Ironside in North Russia, which fails to mention any use of chemical weapons. He may 

have been unaware of the use of such weaponry, as he returned home shortly before General 

Rawlinson arrived on 11th August. Being a newspaper reporter, he mentioned that in Western 

Europe, nearly everyone kept abreast of the news by reading newspapers. This was not the case 

in Russia, where the majority of peasants were ignorant of current affairs, thus being 

susceptible to being influenced by Soviet propaganda, leading to their mutiny. He stated:ò The 

Russian peasant-soldier takes to the field without knowing why it should be necessary for him 

to do so. No ideals, no sense of individuality. No hope, only a pitiful spirit of resignation to 

what life has to offerò.200    

Staying in lodgings in Russell Square, London, later, on 31 March 1920, Davies, now 

a captain, appeared in front of a medical board to determine his fitness. They reported that ñhe 

was pale, nervous, and suffering from various óphobiasô.ò  He said he would like to go back to 

Australia but dared not go on board a ship. As has been mentioned, the cause of his disabilities 

was put down to gas poisoning, which occurred on 9 September 1919, and a fractured skull. 

When fit enough, Davies worked in the records department in Great Queen Street to record the 

details of the óMô device, put in a claim for his invention, and propose modifications, but at 

that time, the ministry showed little interest in any further development. It was time to forget 

about the whole episode. Politicians naturally wanted to avoid any questioning about the less-

than-successful, costly intervention in Russiaôs civil war, and the public had other things on 

their minds. In particular, the IRA operations in Ireland now preoccupied Churchill and the 

Government. Some of the officers and men involved in north Russia were sent to Mesopotamia 

(Iraq), Egypt, Persia, India, or Ireland. Others joined the dole queue or were court-martialled 

and imprisoned. Some were traumatised and suffered from physical and mental health issues. 

Most never discussed their experiences in Russia with family or friends. All the medically unfit 

chemical officers, Davies, Saunders, and Laycock, had been ordered not to discuss the óMô 

device with anyone, and that may have included the medical profession. Doctors were therefore 

unable to provide appropriate treatment, although it is doubtful if treatment for arsenic smoke 

poisoning was what was needed. 

 
199 Edmund Ironside. Archangel 1918-1919. pp164-165. 
200 Andrew Souter. With Ironside in North Russia p243 
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Despite not being fully fit, Davies was able to submit reports in late November and 

December 1919 of suggested improvements to both the respirators and the óMô devices. He 

recommended that a new helmet be immediately designed which should be proof against long 

exposure to either DA or DM. He stated that his green band helmet had been penetrated in 6 

minutes, although 300 yards distant from both DA and DM. He was at pains to emphasize that 

ñAll possible precautions were taken in Russia and in no case were any helmets lost or allowed 

to remain with any person to whom they were issuedò.  

 With regard to the future use of DA and DM, he gave these suggestions. A mixture of 

DA and DM should be tried, and experiments should be undertaken as to its use in bombs. 

Changes should be made to the Bickford fuze, and trials performed with 4ò Stokes mortars and 

Livens projectors for use by artillery. The design of the generator should be simplified by 

having it designed in two separate parts: one with the vaporiser and the other with the filling. 

By doing this, the issue of storage to avoid risks of fire would be reduced and the filling 

simplified. He also stated what had by now become well known: the devices could not be used 

as intended in thickly wooded country or in adverse weather conditions. He also submitted a 

design for a lead Bickford fuze, which was much more reliable and could withstand rough 

handling. He had some of his newly designed fuzes made in Russia in lead, to replace the fabric 

ones, and these had proved ñquite satisfactoryò.        

A Royal Commission on Awards to Inventors was set up after the war in March 1919 

to consider all inventions used by the Government in the prosecution of the 1914-18 War. 

These inventions were divided into two groups: patented and unpatented. The purpose was to 

recognise and reward those persons who had contributed to inventions which had assisted 

Britain in the war. If unpatented, the Crown would be expected to make a suitable payment to 

the inventor. Major Davies applied, along with Mr Stokes and a Major WC Ball, a chemist who 

had worked at Porton on developing the green band respirator and the óMô device. Davies 

mentioned three ñinventions,ò the fuze spring used to replace steel coils in the manufacture, 

the design of a safety friction tape to replace a device known as a port light, and finally, the 

aerodynamic changes to the canisters to enable them to be dropped by aircraft. Within Daviesô 

claims were the method of handling toxic materials to assemble the devices and the fact that 

there was not a single casualty at Morecambe during these operations. At most other 

laboratories handling toxic chemicals, there had been a high casualty rate. 

Stokesôs claim was firstly regarding the organisation of the factory and secondly 

modifications to the design of the óMô device to assist with mass production. Despite glowing 

endorsements from Davies and others, his claim fell on stony ground. The claim for ñsmoke 

generatorsò was held over three days in mid-December 1919 and early January 1920, the 

committee being headed by Mr Justice Sargeant with four distinguished adjudicators, a 

secretary and Counsel for the War Office, Mr Trevor Watson, who acted like a prosecutor, with 

those making the claims being defendants. When asked by the chairman why the three men 

making claims had not appointed Counsel to present their claims, Davies responded that, as he 

had been instructed that the matter was most secret, he could not speak to anyone about it! No 

doubt, the expense of paying for a QC was another factor. He had therefore to present his case 

and cross-examine any witnesses himself, which he appeared to do quite proficiently. The 

witnesses included officers and airmen involved in the North Russia Relief Force, all of whom 

gave testimony as to the effectiveness of the óMô device. 

 Davies managed to obtain reports from Ironside, Rawlinson, and the War Office. 

Brigadier General Ironsideôs report read as follows: ñThough we have no evidence of fatal 
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cases, and indeed the gas is not claimed to be lethal, there is no doubt the moral (sic) effect on 

the enemy was very great and materially assisted the operations. If used in clouds of greater 

concentration than can be obtained from aeroplanes, I do not doubt that it would be most 

effective in temporarily disabling the enemy immediately prior to an attack.ò A report by 

General Staff (War Office) mentioned how these were not used as originally intended, but goes 

on to say: ñActually, 3,000 were used spread over several days and they were not, properly 

speaking, followed up. In spite of these disadvantages, however, the effects were good, and a 

good deal of very useful information has been gained which will enable us to improve this 

weapon considerably. Used in the proper way, the generator is a most formidable weapon, and 

the north Russian experience fully confirms this. The effects of the gas are exactly what was 

expected, it was never supposed to be lethal.ò    

Two strange observations transpired during the inquiry. Firstly, when asked how many 

aerial bombs were used, Davies replied, ñI believe it was between 2,000 and 3,000ò. He was 

well aware of the number used on the Archangel front and a similar number on the Murmansk 

front, which totalled less than 1,000. Perhaps with practice drops and trials, the number finally 

triggered on land exceeded 2,000. There was a desire to state that nearly 3,000 were used as 

bombs, although it seems that about 1,500 had been manufactured with modifications for aerial 

use. The óMô device could only be fired from Livens Projectors and Stokes mortars if both they 

and the device had been modified, and there is no evidence of this happening.  Another strange 

observation by Davies was: ñI used these canisters from sometime in August until late in 

October.ò Was Davies suffering from amnesia when he said, ñlate in October,ò as there are no 

reports of the óMô bomb being used after mid-September, and the evacuation was complete by 

12 October? Were a significant number merely abandoned or buried? This was certainly 

possible, although there is no evidence to show that this was the case, nor were any green band 

gas masks left behind. Davies had taken great pains to round all these up and either destroy 

them or pack them for return to the UK. It had become quite clear that all the parties giving 

evidence had been told to toe the party line and to quote the quantity of 2,718 that had been 

provided by the War Office. The dates were at variance. Perhaps Davies realised that it was 

quite impossible to drop nearly 3,000 devices from two or three aircraft over a short period of 

a few days. 

In coming to his conclusion, the chairman of the committee repeated the ñprosecutors'ò 

words of rebuttal almost ad verbatim. Stokes and Ball got short shrift. Davies was judged to be 

doing no more than a person appointed as a ñspecial advisorò could be expected to do. His 

inventions were within the scope of an experienced officer and could be expected to have been 

included within his duties. They were ñof little inventive meritò and had only proved 

themselves in north Russia and nowhere else. As for the fuze springs, no invention was 

involved whatsoever. The outcome should not have come as a surprise. The Treasury was 

concerned that there were so many claimants for inventions that it would be forced to pay out 

a small fortune in award money. There must have been an attempt to limit the damage to 

Government funds.201 This did not stop the Government from registering patents! 

Despite this setback, Davies followed up on 20 February 1920 by writing to the Patents, 

Royalties and Rewards Section of the War Office, with a claim and asking for a consideration 

of £1,000 for his smoke generator inventions (see Appendix VI). He probably felt aggrieved 

that he had given up his lucrative business in Australia to support Britain and had not been 

properly rewarded for his efforts. He had risked his health, if not his life, in dangerous 

 
201 Taylor Downing, Secret Warriors, p209. 
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experiments both at Morecambe and in north Russia. His claim was unsuccessful (recorded as 

£0).  

As to why the intense secrecy regarding the óMô device should remain for so many 

years, there is no record, but some theories come to mind. 1920 continued to be a year of 

industrial strife and the establishment of the British Communist Party. That may have been a 

reason to keep quiet about the device, as that could have inflamed already volatile left-wing 

public opinion. The government now began to realise that it might be a good idea to continue 

research into chemical weapons after all. Prime Minister Lloyd George gave this speech on 15 

November 1920 in the Commons:  

 

ñThe whole subject of chemical warfare has been under careful consideration by the Cabinet during the 

past year. It was decided on 4th March that the question should be raised at the Council of the League 

of Nations. It is, I am sure, obvious to the House that this is a question on which our action must depend 

on that of other nations. It was realised, therefore, that, as other countries have been continuing to 

develop this method of warfare, the safety of our fighting services would be seriously jeopardised by 

lack of similar development in this country, and it was decided on 12th May that, pending a 

pronouncement on the subject by the League, the fighting services should continue their researches and 

experiments. The War Office Committee referred to has been constituted as part of the organisation 

necessary for the continuation of these studies. The whole subject will, of course, have to be 

reconsidered when the Council of the League of Nations has made its pronouncementò.  

 

However, many documents relating to World War 1 were embargoed for 50 years, so 

the óMô device may not have received special treatment. In March 1922, the government stated 

that ñit would be failing in its duty if it failed to take all possible steps which might be necessary 

to protect the Forces of the Crown and the inhabitants of the country against gas attacks in time 

of warò, notwithstanding the Washington Agreement.202 Thus, the continuing operation of 

Porton Down, which had already been determined two years previously, was confirmed in 

Parliament.  

In Mesopotamia, the British and French took possession of territories previously ruled 

by the Ottoman Empire. Arab leaders who believed that the Ottoman expulsion would lead to 

greater independence and had fought against the Ottoman forces, together with the Allies, were 

disappointed with the arrangements regarding the establishment of a British Mandate of 

Mesopotamia. There followed an Iraqi revolt in 1920 during which 6,000 to 10,000 Iraqis and 

around 7,000 British and Indian soldiers died. The RAF dropped bombs, but once again, no 

chemical weapons were used according to official reports, which have been questioned by 

some historians recently. No óMô devices were sent directly to Iraq from Morecambe, and there 

is nothing in official files indicating that this gas was used in Iraq, although Churchill did think 

that a non-lethal gas should be used there. It has been suggested that mustard gas was sent out 

to Iraq but was never used. Research in 2009 by R.M. Douglas dismisses the notion that any 

chemical weapons were used in Iraq.203 However, a Royal Air Force commander sought 

permission in 1922 to convert the unused artillery shells into bombs that could be dropped from 

aircraft. Churchill signed off on the request but was forced to rescind his permission just days 

later when the Washington Disarmament Conference passed a resolution banning the use of 

tear gas. The shells went unused.204  

 
202 Hansard, HC Debate. Vol 152 c984 W, Asphyxiating Gas (Washington Treaty), 27 March 1922.  
203 Precis of article in Science Daily. Despite Claims, UK Did Not Gas Iraqis In The 1920s, New Research Finds. 
204 Ibid. 

https://en.wikipedia.org/wiki/British_Mandate_of_Mesopotamia
https://en.wikipedia.org/wiki/British_Mandate_of_Mesopotamia
https://www.sciencedaily.com/releases/2009/10/091022064745.htm
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So, even by 1922, no bombs containing chemical weapons had been used by any 

country, although Spain did develop a spray bar for mustard gas to be used by aircraft in 

Spanish Morocco at about this time. Between 1921 and 1927, the Spanish army 

indiscriminately used phosgene, diphosgene, chloropicrin, and mustard gas in the Third Rif 

War, but no arsenic compounds were mentioned. Unresolved questions about the legitimacy of 

chemical warfare, together with the widespread condemnation of toxic agents as a means of 

warfare, turned intelligence sharing between Britain and the United States into a sensitive issue 

requiring a clear understanding of confidentiality arrangements and levels of secrecy. By 

assigning the highest security classification to chemical and biological warfare matters and by 

avoiding the publication of details that could inform other countries about the nature and extent 

of the work undertaken, Britain attempted to ensure that its expanding chemical warfare 

program would not become public knowledge. In 1925, the Geneva Protocol prohibited the use 

of poisonous gases in war (only being enforced from February 1928), but riot control agents 

were not banned for use in warfare until 1993. Riot control agents are defined as ñany chemical 

é which can produce rapidly in humansô sensory irritation or disabling physical effects which 

disappear within a short time.ò As to whether ñsneezingò gases fall within this definition is 

debatable. The British banned DM as a riot-control agent in 1930, as it was deemed to be 

potentially lethal.  

Although the secret of DM gas was probably now quite widely known, further research 

would in due course be undertaken, and research into all chemical weapons was concealed by 

all the countries involved, not just Britain. The files relating to the óMô device were therefore 

kept locked away for 50 years. There was no need to open what could be a Pandoraôs Box. 

America had a similar issue. In the USA, the CWS (Chemical Warfare Service) fought a public 

relations campaign in the 1920s to change popular opinion, and that service remained in 

operation until 1962. This campaign stressed other uses of chemicals, mentioning chemical 

pesticides, crowd control methods, security devices, and medicinal cures for common 

respiratory ailments, all to convince Americans that their organization was important and 

worthwhile. They also indirectly fostered the adoption of the gas chamber as a method of 

criminal executions and exacerbated the 1920s ñRed Scare,ò which reached its peak in the early 

1950s.205  

One long and important series of investigations undertaken by the CWS at this time 

concerned insecticides, and in particular eradication of the boll weevil, which menaced cotton 

crops in the southern USA.  A mixture of calcium arsenate, water, and molasses was used, 

which was inexpensive, easy to apply, and effective. Other exercises looked at substances that 

would kill or repel shipworms and other wood borers. However, it was an Indian scientist who 

invented chromated copper arsenate (CCA) in 1933, a wood preservative containing 

compounds of chromium, copper, and arsenic in various proportions. Like other copper-based 

wood preservatives, it imparted a greenish tint to treated timber.  It is still sometimes used 

today to treat wood used for commercial, industrial, and some agricultural purposes. This toxic 

compound was also used until 2004 in the USA and Europe (2006 in the UK) around homes 

on timber used to build decks, playground equipment, garden sheds, picnic tables, and fences. 

As is now becoming more and more apparent, following recent research, arsenic and heavy 

metals such a lead, mercury, cadmium, chromium, and thallium can become toxic when they 

accumulate in organisms. 

 
205 Federal History 2010. ά!ǎ Lǎ tǊƻǇŜǊ ƛƴ wŜǇǳōƭƛŎŀƴ CƻǊƳ ƻŦ DƻǾŜǊƴƳŜƴǘέΥ {ŜƭƭƛƴƎ /ƘŜƳƛŎŀƭ ²ŀǊŦŀǊŜ ǘƻ 
Americans in the 1920s by Thomas Faith 
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10. Closure 
 

When the White Lund facility stopped production of the óMô device at the end of August 

1919, an inventory undertaken at that time showed that over 180,000 generators were held on 

site. On 6 August 1919, the Director of Artillery requested that a can of smoke generators be 

taken by hand and delivered to the Royal Albert Docks for shipping on S.S Chinkoa to Kirkee 

Arsenal via Bombay.  This may have been so that the usefulness of the óMô device in India 

could be assessed. Alternatively, it could have been used to test the efficacy of gas masks when 

worn by Sikhs with beards. There is no further mention of any of these devices being sent to 

India.206 Foulkes had gone out to India in 1919 and had recommended that only gas shells 

containing N.C. (chloropicrin mixture with 20% stannic chloride) should be considered for 

chemical weapons there, which ruled out cylinders and gas bombs. The óMô device was also 

ruled out on ñgrounds of secrecy, &cò, whatever that meant.207 A report published in 1921 by 

the Chemical Warfare Committee gave the official verdict on the success or otherwise of the 

óMô Device in Russia. It stated (clause 207): 

 

 ñThe conditions under which they were dropped were most unfavourable, very small numbers 

being employed against comparatively large targets and the dropping being carried out by day when 

much of the effectiveness of the generator was lost owing to the dispersion produced in the cloud by 

upward air currents. When the unsatisfactory conditions of employment are taken into account, the 

results obtained must be considered as surprising; they certainly exceeded expectations. There was no 

definite evidence to show whether the generators caused any deaths ï which was not to be expected ï 

but the symptoms revealed by medical examination of prisoners who had become casualties are a 

striking testimony of its potency, more especially as the concentrations encountered must have been 

very low and the time exposure very short. Great panic was also produced amongst the enemy and our 

attacks were greatly facilitated.ò  

 

The following clause indicates the thinking for future experiments and developments 

at that time:  

 

ñThough the value of the generator as an agent of offence, when employed in the manner for 

which it was intended has not been demonstrated in actual battle, the North Russian results appear to 

indicate that it is an even more potent weapon than was thought, and that the possibilities of this method 

of attack are very great. The respirator in use by the Germans at the time of the armistice gave very little 

protection against the clouds liberated by the generator, and therefore against troops who are no better 

equipped, this weapon should be of the utmost utility.ò   

        

      A request was made for what to do with these munitions and components. On 17 

October 1919, the War Office queried whether the filled canisters could be emptied and 

refilled. Major Davies, now back in the UK, was consulted, and it can be imagined, although 

no record of this has been found, that he would not be enthusiastic about endorsing this work! 

He later mentioned in a letter to The Patents Royalties and Rewards Section regarding his work 

in north Russia that ñThe conditions on which I was enabled to effect this device were of the 

most dangerous character, involving the emptying of the fillingséò. He did recommend that 

 
206 TNA MUN 4/2733 Chemicals (Including Gas): Smoke generators 
207 TNA WO 33/987B 1st Report of the Secretary of the chemical warfare committee, Period ending March 
1921.  
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supplies of components be retained for the time being. Although the munitions and components 

for the óMô device were not disposed of at this time, tools, pumps, and components held at 

White Lund and used for the shell filling were auctioned in November 1919.208 

Stokes was reassigned in early December 1919, being sent to Saigneville in the 

Department of Somme, France, where the British had established an ammunition base in 1916, 

built and operated by a fair number of the 140,000 Chinese who were recruited by the British 

and French to unload stores and prepare and load ammunition.209 This depot now needed to be 

decommissioned, and the Chinese were also used to clear the former battlefield of weaponry 

(some unexploded) and human remains. Unfortunately, this move deprived the White Lund 

facility of Stokesôs presence, possibly resulting in what was to follow. On 14 January 1920, 

nine men were killed in a further accident on the White Lund site, when unused shells were 

being emptied; a tenth man had a narrow escape. It was reported that these were French 

shrapnel shells, but this time the explosion was contained in one building. It appeared that the 

accident was caused by carelessness, although an inquest was unable to determine the cause. 

At that time, the Morecambe factory employed 250 men and 19 women who were breaking 

down ammunition.210  

Immediately after the explosion, rumours circulated that stores of munitions containing 

gas were held at the site, causing alarm. A councillor, Alderman Huntington, responding to the 

rumours, advised that these were not gas shells, but shrapnel shells packed with ñother stuffò.211 

Technically, he was correct, as no gas or liquid producing a gas was contained in the casings. 

Morecambe Council wanted the place closed down as they thought it would inhibit 

holidaymakers from visiting, but the workers wanted it kept open for employment. The Council 

sent a deputation to London to request the Government to remove the ñdangerous partsò of the 

National Filling Factory. Local newspapers reported that by early March 1920, men were being 

laid off, and no more shells were being brought to White Lund for reclamation.212 The National 

Association of Discharged Sailors and Soldiers, alarmed at the potential loss of employment, 

handed a deputation to the Disposal Board in June 1920, seeking clarification as to the future 

of the site. They were told that the site would be sold once the breaking down of shells had 

concluded.213 There were now concerns about the ongoing storage of the potent óMô device at 

Morecambe. Fire was a particular concern, and steps were started to take over a suitable island 

off the west coast of Scotland, so that the devices could be transferred there. There was also 

concern as to the possible deterioration of the devices. Periodic proof trials of representative 

generators were undertaken at Porton, and some deterioration had occurred, affecting the 

efficiency and number of duds. The Porton establishment was instructed to find the causes of 

deterioration and the reasons for any failures. 

In June 1920, ñThe Troublesò commenced in Ulster, and there were fears that the Irish 

Republican Army, known in the press as Sinn Féiners, would resort to sabotage in the UK. 

 
208 Auction Catalogues relating to the disposal of the Munition Works. Kings Own Museum. 
http://www.kingsownmuseum.com/1917-107.htm 
209 Lancashire Observer and Morecambe Chronicle Friday 12 December 1919 p3. See also Chinese Labour 
Corps. The Headquarters of the Chinese Labour Corps were at Noyelles-Sur-Mer, near Abbeville. 842 Chinese 
labourers are buried in the cemetery there.  
210 The Parliamentary Debates (official Report).: House of Commons 6th May 1920. Also 
http://www.kingsownmuseum.com/1917-exhibition-019.htm 
211 Lancashire Evening Post, 28th January 1920, p5 
212 Lancashire Evening Post, 3rd March 1920, p5 
213 Lancashire Evening Post, 21st June 1920, p6 
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These fears were not misplaced as a series of arson attacks commenced in November of that 

year, performed by gangs of armed men. Most of these attacks were in Lancashire, many 

targeting key installations. The removal of the filled generators at White Lund had become 

urgent. The stores at Morecambe were now examined in some detail to decide how to proceed. 

A letter from distinguished chemist Sir William Jackson Pope, KBE, FRS, indicates the 

situation there. Pope was the only chemist to be knighted for service during World War 1. 

 

25 October 1920. 

The Secretary, 

The Minister of Munitions, 

London. 

 

Dear Sir, 

A minute was sent to you by Mr. G. S. Whitham on the 13th. instant together with a 

report by Mr. W. P. Dreaper on the unsatisfactory condition of the poison gas stores at No. 13, 

National Filling Factory Morecambe; as I am Chairman of the small Committee advising on 

the disposal of poisonous materials, I desire to place before the Minister the grave view which 

my Committee takes of the dangers of the Morecambe store.  

The information which we have, most of which is given in the report mentioned above, 

shows that large quantities and varieties of poison gas materials are lying in the open air at 

Morecambe and that the containers are becoming corroded to such an extent that they often 

give way, allowing the contents to escape into the air. In spite of the proximity of Morecambe 

and Lancaster, it is possible that localised ruptures of containing vessels may not do much harm, 

but it is to be anticipated that such breakages will occur with increasing frequency; as one 

explosion of a corroded container may easily provoke many other, the Morecambe store is a 

great potential danger, not only to its own staff, but to the whole district. 

The stores are in the charge of C.S.D. but no expert assistance accustomed to handling 

poisonous materials seems to be available on the spot; any considerable escape of poisonous 

substances will thus find the factory without a staff capable of averting serious results. I desire 

therefore to urge upon the Minister the necessity of taking immediate steps to deal with this 

dangerous situation. 

The Committee has already advised that most of the materials at Morecambe should be 

dumped. Most of the skilled men capable of carrying out this work have been now dispersed 

and you may thus find difficulty in getting the work done. It may therefore be useful if I suggest 

that Mr. Whitelaw, who is now in charge of the clearing-up operations at H.M. Factory, 

Avonmouth, should be instructed to proceed to Morecambe and given powers to deal with the 

materials in accordance with the recommendations of the Committee. 

I would insist upon the urgency of this matter and the necessity for immediate action if 

very serious results are to be avoided. 

 

Yours very truly, 

W.S. Pope 

 

It is interesting to speculate what might have occurred should the factory have caught 

fire or been rocked by several explosions. Subsequent tests in the USA showed that a small 

device containing 10kg of DM or DA would travel 0.2 miles downwind during the day but 0.7 

miles at night. A British report estimated that 1 ton of DM at a dosage five times the safe dose 

(which just gave a mild irritation) would travel 14 miles in a light wind of 5mph and 8 miles 

https://en.wikipedia.org/wiki/Knight_Commander_of_the_Order_of_the_British_Empire
https://en.wikipedia.org/wiki/Fellow_of_the_Royal_Society
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in a stronger breeze of 15mph. A strong breeze would disperse the particles more quickly.214 

The amount in storage at White Lund was a total of 88,000kg of DA or DM mixture plus over 

180,000 generators, each containing over a kilogram of mixture. In a worst-case scenario, a 

series of explosions caused by the shells being decommissioned, which contained TNT, or 

possibly a terrorist bomb, would be followed by an inferno. This would certainly have caused 

panic in Lancaster and beyond, subject to a prevailing westerly breeze, and Morecambe would 

have been impacted with a variable wind. Any medical facilities in Morecambe and Lancaster 

would have been completely overwhelmed, and there would have been many deaths amongst 

infants and those in poor health. It is doubtful that the staff working at the local hospitals would 

have had any idea of how to treat victims. The hospitals themselves might have had to be 

evacuated. One wonders if the site was properly decontaminated after removal of the 

chemicals, some of which had spilled on the ground. The area is now called ñWhite Lund, 

Southgateò, with the postcode LA3 3PB, and several small industrial facilities are based there..      

The Ministry of Munitions was about to be wound up at this time, ceasing to exist in 

1921. Churchill had previously been the minister responsible, who was now Lord Inverforth. 

One can only guess what might have been the outcome had Sir William Pope not been alerted. 

Following the experiments on deterioration undertaken at Porton, it was decided to dispose of 

the entire stock by dumping it in the ñdeep seaò, except for 20,000 filled generators and 

components for another 5,000, which were retained at Porton for experimental purposes. Any 

components of a secret or dangerous nature were also dumped at sea, the remainder being ñput 

up for disposalò.215   

Some material and manufacturing equipment, together with the roof trusses, 

ventilation, and sprinkler equipment, were ordered to be sent to Sutton Oak, St Helens, which 

was in due course to become the main government chemical weapons factory. Whether the 

roof trusses were sent must be in doubt, as a 1933 Ordnance Survey map, updated to 1931, 

clearly shows what appear to be intact facilities at White Lund.216  The DM plant at Ellesmere 

Port was transferred to Sutton Oak after the closure of that works. However, subsequent 

improvements to the DM process quickly made that plant obsolete. 

In October 1920, a large number of bedsteads and sheets were auctioned; presumably 

these had been used by the troops camped near Mellishaw Farm and who provided security for 

the White Lund site.217 The nearby projectile factory in Lancaster was to close down in 1921. 

Uses were sought for some of the munition factories to make other equipment, such as 

telephone apparatus and railway wagons, not always successfully. Much of the White Lund 

site remained unused for many years. As to the legacy of that site, facilities there assembled a 

device which combined a toxic substance with a thermo generator. The device contributed to 

the safe evacuation of Allied troops, munitions, and over 6,000 civilians and refugees from 

Archangel and Murmansk. If the Armistice had not been signed in November 1918, the óMô 

device could have contributed (probably not to the extent attributed by Foulkes) to a speedy 

end to the war, along with the US intervention and their use of massive amounts of Lewisite 

and Adamsite. The US was later to realise the potential of chemical weapons, being woefully 

 
214 TNA WO 188/1543 Unserviceable stocks of chemical weapons: reconditioning, salvage and disposal 
215 TNA WO 33/978B 1st Report of the Secretary of the Chemical Warfare Committee for the period ending 31st 
March 1921. 
216 OS 25-inch map England and Wales. Lancashire XXX.10. 
217 Auction details at http://www.kingsownmuseum.com/1917auction4oct1920.htm and LAHS Contrebis 2018 
v36 

http://www.kingsownmuseum.com/1917auction4oct1920.htm
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unprepared both in terms of the development of chemical weapons and masks when they 

entered the war.218 The doughboys, as they were called, were therefore at a disadvantage when 

they first arrived to support the Allies, suffering greatly from chemical warfare. America was 

quickly getting up to speed and had developed a thick felt which was simply wrapped around 

existing gas mask canisters, which appeared to be effective against Adamsite. They, too, now 

had to dispose of their smoke candles and fillers. It has been speculated that large numbers may 

be buried at Berlin, Maryland, the Naval Test Basin (Conduit Road) in Maryland, and other 

depots, remaining preserved and hazardous.219    

 A small amount of DM was manufactured at Sutton Oak in 1922-23 using the plant 

relocated from Ellesmere Port, which produced about 10 tons a week. This was tacky and 

difficult to grind into a powder.220 An improved process was devised at Sutton Oak, which was 

perfected by 1936, but as the equipment from Ellesmere Port was no longer appropriate, 

production ceased. At about the same time, Major Ball had looked at a few improvements to 

the óMô device at Porton. Investigations were undertaken by Dr C.S. Gibson, O.B.E., regarding 

improvements to the manufacturing process. Gibson, who had worked closely with Sir William 

Pope on arsenicals, was Professor of chemistry at Guy's Hospital Medical School. One 

particular concern was the use of liquid DA to impregnate kieselguhr, a dangerous and 

unpleasant operation for the workers. More efficient and safer methods of manufacturing DA 

were also investigated by Professor A.G. Green FRS, using the German process at the British 

Dyestuffs Corporation, where he worked until 1923. Although the use of Lewisite by the 

British had not been followed up during the war, it was decided that a detailed study was now 

required to investigate the chemical and physiological properties. The keenness with which the 

Americans had endorsed Lewisite had puzzled the British, as Lewisite did not penetrate either 

the British or German respirators in use at that time. Pope was given the task of following up 

on Lewisite to see if the British and Germans had missed a trick.     

Major Davies had made several recommendations on his return regarding 

improvements to both the óMô device and gas masks. In early 1919, proof trials of a 

representative generator commenced at Porton to determine the loss of efficiency when stored 

for certain periods. After one year, it was discovered that instead of the devices functioning for 

2.5 minutes, this had reduced to 1.5 minutes but otherwise remained effective. After this time, 

any further deterioration slowed down, but the Bickford fuze had caused several failures. 

Further tests were then undertaken. 

Following these tests, in 1920, an investigation of the stocks of gas masks was initiated 

to see if they were still effective and what modifications should be made for future production. 

This was undertaken by Major Ball, the Superintendent of the Chemical Department at the 

Experimental Station, Porton. The work was considered to be so urgent that members of staff 

were required to work 16-hour shifts for a fortnight. The masks were tested on a special 

machine using a standard mixture of 1 in 100 phosgene (25 mins exposure) and 1 in 500 

chloropicrin (20 mins exposure). For particulates, no satisfactory testing equipment had been 

devised, so there was no alternative other than to subject volunteers to 10 minutes 

of diphenylchlorarsine (DA). Being subjected to this continuously for a period of a fortnight, 

wearing defective masks, must have been very taxing. The results were illuminating. The entire 

 
218 Leavenworth Papers US ISSN 0195 3451. Published by published by the Combat Studies Institute, U.S. Army 
Command and General Staff College, Fort Leavenworth, KS 66027-6900. 
219 Richard Albright. Cleanup of Chemical and Explosive Munitions. Section 5.3.6. 
220 TNA WO 189/1805 DM process at Sutton Oak 1938 
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stock of respirators consisted of 29 batches made at various times in several factories. Whereas 

the face pieces were still in good condition, only one batch of masks passed the test for 

phosgene and chloropicrin, whilst not one batch was effective against arsenical particulates. 

There had been a very serious deterioration of the granular charcoal used in the filters. The 

entire reserve stock of gas masks was declared unserviceable; there was not a single reliable 

respirator in the country, which was, as noted in the report, ña very serious state of affairs 

indeedò.221 The charcoal had absorbed moisture from the granules in the filter, leading to a loss 

of efficiency. Deterioration of the granules over time and corrosion were other issues. This 

deterioration had taken place over just two years. Meanwhile, Dr Whytlaw-Gray continued his 

work on particulate clouds and DM, which would have a bearing on future respirator design.  

Testing of arsenicals using humans continued at Porton. In 1922, twenty ñobserversò 

were placed in a gas chamber for ten minutesô exposure to DA, deemed the limit of tolerability. 

The limit  of tolerability was defined as ñwhen a strong desire to flee from the irritation became 

manifestò. Two men showed ñmarkedò agony, turning slightly blue. The observers were 

reported as suffering: 

 

é a disagreeable sense of pressure over the head, dull aching in the roots of the teeth, and a 

sense of pressure in the ears; salivation is also marked. Gnawing pains at the back of the face, numbness 

and cold of the fingers and feet. Dryness of the throat, pain, and cough. Retching and nausea are 

observed. On removal from the chamber, all symptoms increase in intensity at once. The men feel 

definitely ill: in the higher concentrations they lie down, sigh, and roll about: in the lower concentrations 

there is a tendency to keep moving, in both an attempt to find a place of reliefé222     

 

Why anyone would volunteer to be subjected to this treatment after the war was over is 

a surprise. No doubt, many volunteers or those who were ñvolunteeredò had no idea what they 

were about to experience. As mentioned previously, boredom, combined with the prospect of 

an award, promotion, or early discharge from the armed forces, persuaded those who were risk-

takers to volunteer. Similarly, in the USA, some experiments were undertaken at the Aberdeen 

Proving Ground, Edgewood Arsenal in 1922. Both men and monkeys were exposed to DA to 

determine the toxic effects and limits of tolerance. The men breathed a cloud of DM through a 

1919-type mask connected to a mixing chamber by a 3-way valve. The mixing chamber 

contained various concentrations of DM created by dropping an alcoholic solution of DM onto 

a heated tube, the resulting cloud being mixed with a stream of nitrogen. However, the results 

of these tests developed by Lawson and Temple did not always align with the doses measured 

in the field. In 1924, there was an experiment using mice to discover the effect of humidity on 

the toxicity of another substance, MD. However, in the USA, there was little further 

development on arsenicals until the start of World War 2, and much of the further detailed 

research into DM was not undertaken until 1958 onwards.223 

  

 
221 TNA WO 33/978B 1st Report of the Secretary of the Chemical Warfare Committee for the period ending 31st 
March 1921. 
222 R Harris and J Paxman. A Higher Form of Killing, p 44, taken from TNA.WO188/50 Symptomatology of Action 
of DA in Low Concentration on Man.   
223 Edgewood Arsenal Technical Report, EATR 4309, Toxicology of Riot Control Chemicals ς CS, CN, and DM. 
November 1969, declassified October 2005. 
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11. The homecoming 
 

Many of the Australians who had become part of the relief force now arrived back in 

Britain, joining over 8,000 other troops still awaiting repatriation to Australia. They returned 

to Australia in dribs and drabs. In Australia itself, the north Russia "Diggers" attracted scant 

attention. Newspaper reports in Australia went little beyond reporting the award of Victoria 

Crosses to Corporal Arthur Sullivan and Sergeant Samuel Pearse, who died in the fighting at 

Emtsa. Another Aussie never made it back: Australian Gallipoli veteran Captain Allan Brown 

was killed near Onega when the group he was training defected to the Bolsheviks and turned 

their weapons against him.224 

Major Davies was now 

approaching the age of 39, and 

his social life had been on hold 

for nearly six years. He was 

becoming rather long in the 

tooth to marry and start a family. 

At that time, many young men 

had been killed and maimed in 

the war, and a great many of 

those who did survive then 

succumbed to Spanish Flu. 

Young ladies could not readily 

pick and choose partners for life, 

and many went unmarried. 

Despite their age differences, 

the offer of marriage from an 

officer to a 20-year-old Anglo-

French Belgian refugee may 

have seemed like a good offer to 

a young dancer and charity 

worker; her French mother 

wished to return to France, and 

her terminally ill British father 

was dying with not long to live. 

She, like Tom Davies, had been 

traumatised, being physically 

beaten during the evacuation 

from Belgium. She had taken up 

ballet to strengthen her back and 

help her recuperation, enabling 

her to become a dancer in a West 

End stage show.   

Captain Davies was 

reinstated to the rank of major 

 
224 A collection of his postcards gives a vivid indication of life in the Archangel area. Wallet 1 of 1 - Letters and 
postcards from Allan Brown to his family, 1915-1919 | Australian War Memorial (awm.gov.au) items 44-92. 

Fig 45. Picture taken shortly after marriage of Major Tom to Lesley 

Wedmore in September 1920. George Town Historical Society. 

 

https://www.awm.gov.au/collection/C2721302?image=44
https://www.awm.gov.au/collection/C2721302?image=44
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and his commission terminated on 21 January 1921, allowing him to return to Australia. He 

was granted a pension, being classified as permanently unfit for military duty. On returning to 

Australia and his fatherôs hometown of George Town in Tasmania, newly married, Major Tom 

Davies recounted his experiences to a local newspaper reporter. The resultant article was 

published in newspapers throughout Australia. He gave a damning report about Bolshevism, 

having been deeply affected by the atrocities he had witnessed. He stated, ñIf there are any 

Bolsheviks in Australia, they should change their political designation.òШ 
He was the only 

Australian to have started 

the war as a private and to 

have ended as a major.225 

Deciding to settle in 

Tasmania, where his 

elderly parents lived, he 

found that the local 

Beaconsfield gold mine, 

formerly managed by his 

father Joseph, had been 

closed, and with no 

suitable employment on 

offer, he took up sheep 

farming. He also became a 

JP and captain of the local 

cricket team. He was 

determined to improve the 

lot of servicemen who had 

fought in the war, 

becoming active in the 

R.S.L (The Returned & 

Services League of 

Australia). The R.S.L. has 

as its primary focus the 

welfare and support of 

veterans of Australian and 

Allied Service personnel 

and their families, as well 

as commemorating the efforts of all who have served in uniform. Interestingly, he gave his 

firstborn son the middle name of Foulkes (spelt ffoulkes), possibly to acknowledge Major 

General C.H. Foulkes, CB, CMG, DSO, Britainôs chief advisor on gas warfare.  

 
225 However, there was another Tasmanian, known as Mad Harry, Henry William Murray, VC, CMG, DSO & Bar, 
DCM, who achieved the rank of lieutenant colonel, one rank better than major. Murray, an Australian, was the 
most highly decorated of all the millions of infantrymen who served in the armies of Great Britain and its 
empire in World War 1. Had Davies received British decorations in Russia, he might have held a similar status 
to Murray in Australian folklore. 

Fig 45. Picture taken shortly after marriage of Major Tom to Lesley 

Wedmore in September 1920. (George Town Historical Society). 

Fig 46 Discharge letter for Major TH Davies sent to Prime Ministerôs 

Department. National Archives of Australia.  
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Fig 47. Interview Major Davies gave to the Launceston Examiner on Friday 8th April 1921. Trove. 

No mention is made of gas warfare 

in Russia as that information was deemed to 

be sensitive and classified for many years. 

Major Tom alluded to this with the term 

ñspecial chemical fillingsò. He claimed, 

incorrectly, to have suffered a fractured skull 

in the field (it was a traffic accident). Major 

Tom obviously found it therapeutic to 

recount his horrendous experiences in 

Russia, but two and a half years after the 

Armistice, most people just wanted to forget 

the war and move on. 

His father, Joseph, was to die 18 

months later.  
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Later, after entering politics for the 

democratic socialist Australian Labor Party, 

he was elected as a MHA (Member of 

Tasmanian House of Assembly) for the Bass 

division in 1929 and became Tasmanian 

Minister of Lands and Works, Minister for 

Mines, and Minister for administering the 

hydro-electric department, from 1934 until 

his early death in 1942. His health impacted 

by the gas poisoning and stress of war, he 

publicly advocated in 1936 that all chemical 

weapons should be banned by treaty. He also 

mentioned their effect on the stomach, 

indicating that he suffered from chronic 

stomach issues as a result of stress and gas 

poisoning. 

Major Davies died in 1942 of a heart 

attack, whilst on the way to an R.S.L. 

function.226 He was given a State funeral and 

was noted as a champion of the under-

represented: widows and orphans, the 

impoverished native peoples, ex-servicemen 

needing support, and the unemployed. He was 

also credited with promoting hydroelectric 

power and the improvement of infrastructure 

and land distribution in Tasmania. Had he 

lived a litt le longer, he had been promised the 

role of Agent-General for Tasmania in 

London, a position which usually granted the 

recipient a knighthood.227    

After serving in India and Burma, 

Major Harry Gladwin Harcourt DSO & Bar, 

MC, OBE, who had fought in north Russia, 

settled in Australia, growing orchids. This 

may have proved unsatisfying, and following 

a divorce, he must have contacted Davies, 

who probably suggested he try his luck in 

Tasmania, becoming a civil servant. Despite 

 
226 Long term exposure to arsenic has been linked to cardiovascular disease (CVD), including 
coronary heart disease (CHD). Tom was a chain smoker to hide his nervousness, which may have contributed 
to his early death. 
227 This assertion according to Ronald Davies in 1963 (1919-1993) who was the eldest son of ¢ƻƳΩǎ ōǊƻǘƘŜǊ 
William A T Davies. He was a doctor and wrote out what he remembered of the family history shortly before 
his death. For details of the role of Agent-General, see:   
<https://www.utas.edu.au/library/companion_to_tasmanian_history/A/Agents-general.htm> 

The Mercury (Hobart, Tas.) Thu 10 Sep 1936  p6  

Fig. 48 The Mercury, Hobart, Tasmania. Thursday 10 

September 1936 - Page 6. Trove. 












































































































































