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 FOREWORD 
 
 The year 1994 marks the fiftieth anniversary of many significant battles and events of the Second 
World War. Names such as the Liri Valley, Normandy, Ortona, and the Scheldt will live on in the hearts of 
veterans and serving soldiers alike, as well as on the battle honours of many of Canadaõs regiments and corps. 
 Although its origins well precede that epic struggle, the Corps of Royal Canadian Electrical and 
Mechanical Engineers was founded in 1944. Since that time, the soldier/technicians of the Corps have served 
the Canadian Army and Canadian Forces with distinction. They have maintained the operational readiness of 
the equipment they were required to support to a standard envied by all, matched by few, and surpassed by 
none. While the Corps may have changed names from time to time, it has consistently met adversity and 
overcome it, due in large part to its unchanging virtues: an eager dedication to the Army and the Canadian 
Forces alike, and an indomitable spirit. 
 This book is not only a Corps history but a living and vivid account of how the EME Branch came 
to be, its exploits during war, its efforts on United Nations duty and the challenges it faces today. With a 
global milieu in flux and an unprecedented rate of technological change, the need for those who live by the 
motto Arte et Marte will undoubtedly grow. The price of mechanization and advanced technology is 
mechanics and technicians, but those who are also soldiers are not only valuable, but absolutely vital to any 
army which wishes to be able to fight and win on the modern battlefield. 
 The spirit and dedication shown by the EME Branch and its predecessors over the past half-century 
have ensured that the future can only be bright for Canadaõs Craftsmen. 
 
 
Lieutenant-General G.M. Reay, CMM, MBE, CD 
Commander Land Force Command 
St-Hubert. Que 
August 1995 
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 PREFACE 
 
 In 1991 I was asked to consider writing an update of Canadaõs Craftsmen. I had a concern about that. 
Would rewriting our Branch history ten years after the publication of Canadaõs Craftsmen be considered a mere 
rehash of the old? Not so, as events have shown. Much has happened in the past decade. The Cold War was 
won. The Gulf War was fought. Peacekeeping took a quantum jump in intensity and frequency. Deficit 
reduction and recession hit Canada. The EME Branch got its òhorseó back and celebrated 50 years of EME 
services to Canadaõs Armed Forces. 
 In fact there is now more than enough material to write a book based only on the past ten years. 
Writing a book only on that period would be easy. However, it would separate the past from the present. 
Furthermore, as I interviewed Craftsmen wherever I met them in stations, bases and UN missions, I could 
see from their experiences a smooth steady evolution of the EME Branch from a corps created in the 
crucible of war to to-dayõs strong òregiment of very many, very small units - everywhere.ó What I found was 
an EME Branch that had, òPride in its past and faith in its future.ó 
 So this book spans the past fifty years and more. It is not a mere rehash of old stuff in a new 
package. Rather, it is a story of young people continuing to build on the experiences of their predecessors in 
keeping equipment available for operations. From their experiences emerges an image of Canadaõs Craftsman 
as the Mobile Repair Team commander and his/her team doing a difficult job under dirty, dangerous 
conditions - and doing it well. 
 Keep that image in mind as you read this book. Remember that as long as humans continue to 
become more dependent on sophisticated equipment to help them fight their battles or keep the peace, there 
will be a need for craftsmen to keep that equipment fit for operations. 
 Ten years ago I wrote, òInsight, pride and perspective can help to-dayõs Craftsman to do a better 
job.ó It remains the aim of this book. 
 This book is the product of the assistance of many people. There are those who researched, edited 
and drafted parts of the book. They include Brigadier-General R.B. Screaton, Colonel P.J. Holt, 
Lieutenant-Colonels P.A. Vlossak, P.D. Kerr and R.J. Vincent, Chief Warrant Officer E.A. Rest, editor 
Jonathan Côté, translator Claude Lebel, contributing writers William Andryc and Dick Gatien, and the team 
from the Canadian Forces Training Material Publication Centre. Some helped verify details such as Leading-
Seaman R. Amyotte who looked up countless names and initials. Many others wrote articles or letters, 
donated pictures, files and papers or were interviewed. Their names are included in the narrative where I 
have used their information and ideas. There are those who reviewed and proofread the various drafts of the 
manuscript. Their comments and criticism were of great help, particularly those of Colonels K.R. Ward and 
J.C. Boughton and my wife, Joan. Finally, the encouragement and dedicated work of four successive Branch 
Advisers, Lieutenant-Colonel D.W. Clarke, Captain S. McDonald, Captain Marie Robichaud, Ms. Marie 
Delisle and Mrs. Katherine Taylor got the book published. In total, the names of those who assisted in the 
production of this book are legion. I am grateful to them all. 
 This book never would have happened without the behind the scenes support of my wife, Joan. For 
forty years she has faithfully followed the flag. This book is dedicated to her and the thousands of other 
wives and sweethearts who have kept the home fires burning. They are Craftsmen too. This book is also 
dedicated to Janice and Jenny, my two daughters, and to the sons and daughters of all Craftsmen - for they 
are the future of Canada and why we went to war and kept the peace. 
Arte et Marte 
 
 
Murray C. Johnston 
Colonel 
Colonel Commandant 
Electrical and Mechanical Engineering Branch 
March 1996 
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 COLONEL MURRAY C. JOHNSTON, MSM, CD  

Colonel Johnston was born in 1933 and served for 31 
years as a Regular Force officer from 1952 to 1983. From 1983 to 
1991 he was the Director of the National Emergency Agency for 
Energy in the Department of Energy, Mines and Resources, as well 
as the Canadian Representative to the NATO Petroleum Planning 
Committee. Appointed EME Colonel Commandant in 1991, he 
held the appointment for 13 years until May 15, 2004. 

 

 A graduate of the Royal Military College of Canada and of 

the Canadian Army Staff College, he is a Registered Professional 

Engineer, and holds a Bachelors Degree in Engineering from the 

University of Brutish Columbia and a Masters Degree in 

Automotive Engineering from the University of Michigan. 

 

 His postings have included: NDHQ as Director Support 

Vehicles Engineering and Maintenance, Director of Program Plans 

and Team Leader in the DEVIL Maintenance System Working 

Group; 202 Workshop Depot as Commanding Officer; the 

International Commission for Control and Supervision (Vietnam 

1973) as a Region Commander in the Mekong Delta; Headquarters Mobile Command as Senior Staff Officer 

Maintenance; Ottawa Militia District as GSO1; 4 Field Workshop(RCEME) in Germany as Recovery Platoon 

Officer and 2IC; the Land Engineering Test Establishment as a test engineer on the Bobcat and M113A1 

Armoured Personnel Carriers; 2RCHA Light Aid Detachment as Commanding Officer and 213 Workshop 

(RCEME) in Winnipeg as Control Officer. 

 

 He is a Past-President of the Royal Military Colleges Club of Canada, the Friends of the Canadian War 

Museum, and the EME Association, and is a former Vice-Chairman of the Conference of Defence Associations. 

From 1997 to 2008 he was a Director of the Perley and Rideau Veterans' Health Centre in Ottawa. Currently he is 

a member of Branch 616 of the Royal Canadian Legion, a volunteer guide at the Canadian War Museum, President 

of the RCEME Association, and the EME Branch Historian. 

 

 In 2002, on the recommendation of the Royal Canadian Legion for his work on behalf of veterans and 

remembrance, he was awarded a Queen's Golden Jubilee Medal. In 2003, at the request of the EME soldiers in 

Bosnia, he was awarded a NATO SFOR medal in recognition of his 10 trips to the Balkans, including Croatia, 

Kosovo and Bosnia to visit them. 

  

 On 25 October 2004, the Governor-General awarded him the Meritorious Service Medal in the military 

division: 
 

"Col Johnston (retired) has served with tireless dedication and selflessness as Colonel Commandant of the 

Electrical and Mechanical Engineering Branch of the Canadian Forces since 1991. He has researched 

and written two authoritative books on the history of the Branch, and developed the Branch's Honour 

Roll. His visits across Canada and to soldiers deployed throughout the world, along with his participation 

in countless charitable and volunteer military support organizations, have been instrumental in bridging the 

gap between the sacrifices made by Canadian Forces veterans and today's serving soldiers." 



Canadaõs Craftsmen at 50!  Colonel Murray C. Johnston  

© 2010 The Guild of the Electrical and Mechanical Engineering Branch Charitable Trust   P a g e | v 

 A NOTE ON NOMENCLATURE, NAMES AND TITLES  
 
 Canadaõs Craftsmen have had a separate identity as an engineering corps for over 50 years. For 24 
years their name was RCEME, then for 16 it was LORE, then for 10 it was LEME. On their 50th 
Anniversary it became EME. To simplify the text, EME is used when referring generally to events and 
activities which cover one or more of these periods. For example, instead of, òRCEME/LORE/L EME/EM -
E tradesmenó, I have used òEME tradesmenó. If, however, the event or activity is specific to one name then 
that name shall be used, e.g. òRCEME tradesmenó. 
 The names of EME organizations have changed frequently as the size and responsibilities of these 
organizations have evolved. Tracing the history of these organizations can, therefore, be difficult. To help, 
the most recent names of some organizations are listed in the first part of the Index followed by a list of 
former names. 
 The title of the EME Journal in French has had four versions, òJournal du GEMó, òGEM Journaló, 
òJournal GEMó and òLa Revue GEMó. To simplify matters, the current title, òLa Revue GEMó, will be used 
to refer to all four. 
 

 PREFACE TO THE ELECTRONIC EDITION  
 
This electronic edition contains the original text of Canadaõs Craftsmen at 50! before it was sent to the 
publishers. At that time, space limitations required that the text be reduced before printing, so this edition 
contains information that was not included in the printed book. This text is noted in parenthesis {}. 
I included as many of the original photos from the printed book as I could find. Some could not be found 
and were eliminated. Should they come to light, they can be included in any future version. 
The document has been converted for printing on 8½ by 11 paper, so the index in the printed book does not 
match the page numbering in this document. However, the index to this version should be accurate for the 
page numbering of the electronic text. In addition, the document can be searched using the search feature in 
the Adobe Reader®. 
The notes and sources in the printed edition have been left as footnotes in the electronic edition. 
 
Doug Knight 
September 2008 
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 EARLY DEVELOPMENTS  
 
 
 The date chosen for the start of this story could have been 15 May 1944, the birth of RCEME. The 
date could also have been the outbreak of World War One when a Branch of the Canadian Ordnance Corps 
was responsible for workshops and artillery and was headed by the Principal Inspector of Ordnance 
Machinery. Both of these dates are milestones in the process of establishing and maintaining Canadaõs 
Craftsmen as a separately identifiable group in the Canadian Armed Forces.  

 

Montage, clockwise from top left - World War One workshop vehicle, Unknown; assessing a Cardon-Loyd carrier 
as an artillery gun tractor during the Dragon trials, Barriefield - 1937, The Col N.C. Sherman family; interior of 
3 Ordnance Workshop, Kingston, The Col N.C. Sherman family; 11 Ordnance Company, Esquimault in the 

1930s; Workshop building at Petawawa under construction circa 1936, The Col N.C. Sherman family; 
developing a military truck circa 1939 The late Col G.W. Beecroft. 
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Gun Maintenance - World War One. 9.5-inch Howitzer is overhauled near the front line. Royal Canadian 
Artillery Museum 

 

Maintenance in the forward areas - World War One. A travelling workshop circa 1917. Royal Canadian 
Artillery Museum 
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 The start of mechanization. 1RCHA circa 1936 deployed for field manoeuvres in Camp Petawawa with 
Crosley staff cars, Leland trucks as gun tractors and 18-pounder guns with wooden wheels. The Capt J.C. Holt 

family 

 

 Designing equipment for Canadaõs Army. Ford experimental Canadian designed gun tractor circa 1938. The 
Col N.C. Sherman family 
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Designing equipment for Canadaõs Army. Experimental Canadian designed armoured car, circa 1938, with 
Marmon-Herrington 6x6 drive. The Col N.C. Sherman family 

 

2 Army Field Workshop in Camp Petawawa - 1939. Front row, left to right; unknown, Lts W.L. Thompson and 
J.K. Bradford, Capt G.W. Beecroft, Maj H.G. Thompson, LCol N.C. Sherman (visiting and Lts A.S. Barber, 

H.L.K. Mason (visiting) and K.R. Ward (visiting). The Col N.C. Sherman family 
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 1 
Chapter 1 - THE BEGINNINGS  

 Early Background, World War One, Between World Wars 
 
 { The roots of this story reach back much farther than the wars of this century and can be traced back to the 

start of civilization and the idea of making someone responsible, at least part time, for the maintenance of 
weapons and military equipment. Our story begins with the dawn of military history.}  

 
 
 Early Background 
 
 Ever since man learned to live together in communities, it was understood by all that the able-bodied 
members of the community were required to band together, bringing with them their weapons of defence for 
the mutual protection of the community. The repair or replacement of these weapons was the individualõs 
responsibility. With the introduction of crew-served weapons such as slings, battering rams and catapults, as 
well as the growing complexity of weapons such as crossbows and chariots, there evolved a requirement for 
the organization of invention, manufacture and supply of weapons. Dionysios the Elder, ruler of Syracuse, 
Sicily in 399 BC, gathered skilled workmen by offering high wages, divided them into groups according to 
skills and offered bounties to any who created a supply of arms. In so doing, he launched the worldõs first 
ordnance department as well as the worldõs first research and development department.1 During the next 
century, the Roman Army developed the capability to march 16 miles a day for four weeks. This was due to 
good roads and a well-organized supply train which included mobile repair shops and a service corps of 
engineers, artificers, armourers and other technicians.2 
 In British history the earliest reference to holding a planned inspection of arms is the Assize of Arms 
in 1181, which listed the minimum standard of arms and equipment to be maintained on behalf of the king.3 
A century later, Edward the 1st in 1289, issued an ordinance which provided for a planned inspection of 
arms and appointed an Attillator.4 
 Soldiers repaired their own weapons or they were repaired by master-bowyers, master-fletchers, 
master-smiths or other mechanics in service in the various strongholds in the country. In 1417, the title 
Attillator was changed to Master General of the Ordnance, to provide and maintain òengines of waró such as 
slings, battering rams, etc.5,6 
 The first English attempt to standardize soldiersõ equipment was made in 1627 during the reign of 
Charles the 1st. Weapons issued by the Crown were identified by CR (Carolus Rex). However, the 
determining of holdings of weapons and their condition of serviceability and the hiring of qualified 
tradesmen to effect was still a problem. Hence, it was decreed that no one was to be allowed to make such 
repairs òuntil he had served an apprenticeship of seven years at the trade and understood the mysteries of 
making arms, pikes, guns or bandoliers.ó3 
 The restoration of Charles II to the throne in 1660 brought with it the formation of the first units of 
a regular army. This necessitated the creation in 1683 of a Board of Ordnance, including a technical officer 
known as the Surveyor-General who may be considered to be the forerunner of the present Head of the 
Corps of REME.5 

                                                
1. de Camp, L. Sprague; The Ancient Engineers; Ballantine Books, New York, 1975; page 102. 

2. Encyclopedia Britannica; 15th Edition, volume 19, 1976; page 591. 

3. Forbes, MGen A.; A History of the Army Ordnance Services; Hodgson, LCol RA; The Corps of RCEME - a History to 1 Oct 1946; 1963; page 397. 

4. Adams, George Burton; Constitutional History Of England; Henry Holt and Company, New York, 1940; page 303. 

5. RCOC Standing Orders; 1965; page 11. 

6. Corps of RCEME; Queenõs Printer, 1953; page 3. 
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 The government still provided very little in the way of stores and equipment except camp 
equipment. In addition, regiments were obliged to replace equipment they could not repair. Hence, the 
practice of having regimental armourers was started. These maintainers were soldiers too. For example the 
16th Lancersõ armourer spiked the enemyõs guns at the battle of Aliwal in 1846.7 During these times, repairs 
in the field were limited, it being the custom in the artillery to attach a few civilian artificers such as wheelers 
and saddlers to batteries. 
 During the 19th century, the era of complex weapons began and many significant changes took 
place. One such change was the replacement of the Brown Bess musket with the Enfield rifle. As a result, 
interchangeable parts and standardized instruction, not heretofore required, were needed. Hence, in 1843 it 
was directed that all regimental armourers be instructed and tested at the then newly-founded small arms 
factory at Enfield. 
 Another significant change was the massive increase in the size of coastal defence guns. Specialists 
were required for their maintenance. Consequently, in 1885 three qualified engineers, Lane, Donoghue and 
Carly, were each given a special commission in the Royal Artillery as an Inspector of Ordnance Machinery 
(IOM). Todayõs EME officer in his role as engineer is descended from these three IOMs. After the Crimean 
War, investigation of the scandals connected with the supply and maintenance of equipment resulted in 
several reforms, one of which was that the Commander-in-Chief was made responsible for the maintenance 
of his equipment and another was the formation of two new technical corps, the Corps of Armourer 
Sergeants and the Corps of Ordnance Artificers. The Corps of Armourer Sergeants was formed in 1858 to 
inspect and repair small arms in storage or at the factory. The Corps of Ordnance Artificers was formed in 
1882 to carry out inspection and repair of artillery in storage or at the factory. Their work complemented that 
of the unit armourers and the regimental artificers who remained on regimental strength. These two corps 
can be viewed as the start of two ideas: that of having several distinct levels of repair and that of having a 
technical, as well as fighting, corps in the army. 
 The spawning of these new technical corps also created problems. An investigation during the early 
1890s showed that there were too many independent agencies involved in the care and maintenance of 
equipment. Hence, in 1896 the Ordnance Stores Department, which heretofore had been responsible only for 
warehousing and issue, was combined with the two technical corps to form the Army Ordnance Corps. This 
new corps was responsible for warehousing, maintenance and issue of equipment. 
 On 1 July 1903 Canada followed suit when the Canadian Stores Department was formed.8 The total 
establishment was 106 and included 10 armourers and 3 artificers. There were no IOMs. Consequently, the 
British Army loaned Canada one IOM, Captain E.H. Robinson who, when the Imperial Army withdrew in 
1905, continued to serve in Canada until 1908. He was followed by Captain Rodd who remained until the 
first Canadian IOMs were recruited in 1910.9 
 In 1907 the Canadian Stores Department was renamed Canadian Ordnance Corps (COC).10 With the 
name change came the formation in the regular force of Permanent Active Militia (PAM) detachments of the 
corps, Det COC(PAM), one for each Military District except MD3 which had two, 3 Det COC(PAM) at 
Kingston and 9 Det COC(PAM) in Ottawa. Some of these detachments had small workshop sections. (see 
Appendix 1). 
 In 1910 two Canadian engineers were recruited to be IOMs. They were N.C. Sherman and A.S. 
Buttenshaw, who joined on 31 July and 1 August respectively. 
 Colonel Sherman served over 35 years, his career spanning the whole period of the Engineering 
Branch of the Royal Canadian Ordnance Corps (RCOC(E)) and the first few years of the Corps of Royal 
Canadian Electrical and Mechanical Engineers (RCEME). On completion of his training, he was posted to 
Esquimalt. During World War One he was moved to Ottawa where he set up the Inspection Department 
and certified proof and acceptance of guns. At the end of the war he was a member of an expeditionary force 
to Siberia. Between the wars he rose to become the first Chief Ordnance Mechanical Engineer. He went 
overseas with 5th Division in 1942. At warõs end he was the Command EME at Pacific Command. 
 Brigadier Buttenshaw, on completion of his training, was posted to Halifax. On the outbreak of the 

                                                
7. Craftsmen of the Army; Leo Cooper Ltd, London, 1970; page 3. 

8. General Order 168/03; Hodgson, op.cit., page 523. 

9. Sherman, Col N.C.; The History of the Corps; minutes of the RCEME Conference 1944; pages 7-10. 

10. General Order 194 of 1907; RCOC Standing Orders; op.cit., page 3. 
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war he went overseas with 1st Canadian Division as its IOM. After the war he joined the British Army, 
eventually becoming OME at Gibraltar. He participated in the formation of REME and became the first 
Commandant of the REME Training Centre at Arborfield, England.11 Thus Canadaõs original IOMs became 
founding members of both REME and RCEME. 
 The first ordnance workshop to take part in a campaign was one which operated in South Africa in 
1899-1902. British equipment at that time was relatively simple, however the need for making good the wear 
and tear on small arms, guns, wagons, etc, became apparent and the workshop fully justified itself and 
demonstrated the need and practicality of mobile workshops.12 
 Between the South African War and World War One, hydraulically-buffered recoil mechanisms were 
introduced into gun design. The new buffers greatly improved accuracy, flexibility and rate of gunfire but 
required increased maintenance resources - as soon became apparent. 
 
 
 World War One 
 
 At the outbreak of war three officers and five men constituted the staff of the Canadian Ordnance 
Corps. This small group rapidly expanded and set up headquarters in France. It was divided into four 
separate branches to meet the demands of supply and repair of the spreading conflict. One Branch was 
responsible for stores and ammunition, the second for clothing and Indian affairs and the third for personnel. 
The fourth Branch, headed by the Principal Inspector of Ordnance Machinery, was responsible for 
workshops and artillery.13 
 In the opening phases of World War the tactics of the past century were used, i.e. attacks by cavalry 
and foot soldiers over open ground. This led to an appalling loss of life to machine gun fire. To save lives 
Colonel A.G.L. McNaughton introduced mathematical calculations to improve the accuracy and rate of fire 
of artillery barrages fired before attacks. He also invented òrolling barragesó which were fired during attacks 
and òmoved aheadó of advancing soldiers giving them a better measure of protection. The availability and 
accuracy of guns to fire these barrages became a decisive matter in the outcome of battle but required a 
regular schedule of buffer maintenance and bore measurements. This was done close to or in the battery 
locations. To move guns back would have kept them out of action much longer. Hence a workshop lorry 
was stationed at the front. Soon there were more. Their success may well have inspired the concept of Light 
Aid Detachments or LADs as they became known in World War Two.13 To-day they are called unit 
maintenance platoons or troops. 
 Working in the forward locations also brought to light the valour of craftsmen in assuring the 
availability of guns for action. For example, in November 1917 the artillery battery of Armament Staff-
Sergeant A.E. Davis was heavily shelled and five guns put out of action. After several hours of work under 
fire he succeeded in getting four guns back into action. During this time the gun officer and four men were 
wounded and two were killed. Staff-Sergeant Davis was awarded the Distinguished Conduct Medal for 
conspicuous gallantry and devotion to duty.14 
 In 1915 because the wastage of war was so great and industry had not yet completed its conversion 
to war production - there was a shortage of equipment, particularly rifles for reinforcements. Hence, salvage 
operations, regularly organized on a divisional basis, were started. Working closely with them were the repair 
establishments, initially comprising only unit armourers. 
 The unit armourer had little to do while his unit was in the line. Therefore, impromptu workshops 
were organized and staffed by all the armourers in the division, less one per brigade. They brought with them 
their tools, equipment and whatever components they had on hand. Working individually they could do little 
beyond light repairs. However when all their resources were pooled, they could take on much more extensive 
repairs, e.g. repair the divisionõs machine guns, bicycles, replace rivets in helmets and, on a limited scale, 
manufacture parts. The workshops made their divisions self-supporting by repairing salvaged equipment and 
supplying spare parts by cannibalization and reclamation. 

                                                
11. Craftsmen of the Army, op.cit., page 38. 

12. Buttenshaw, Col A.S.; Speech to Dominion representatives 1940; Hodgson, op.cit., page 398. 

13. Hodgson, LCol R.A.; The Corps of RCEME - a History to 1 Oct 1946; 1963, page 400. 

14. Riddle, David K. and Mitchell, Donald G.; The Distinguished Conduct Medal to the Canadian Expeditionary Force 1914-1920; The Kirby-Marlton Press, Winnipeg, Manitoba. 
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 For the artillery, the success of the workshop lorries led to the formation of mobile workshops for 
the repair of guns and their equipment. Several types evolved to suit the types of artillery - light, medium or 
heavy. IOMs, artificers, workshop lorries and stores lorries in varying numbers comprised these shops. The 
first Canadian workshop was the Canadian Ordnance Travelling Workshop. It was formed in Halifax in 
October 1915 and staffed by the Permanent Force. Later in France it was renamed 26 Canadian Ordnance 
Mobile Workshop (Light). Two others soon followed and were redesignated 82 and 83 Canadian Ordnance 
Mobile Workshop, respectively.13 

 The value of these workshops made them a target for bombing by enemy aircraft. After one such 
raid in November 1918, a stores tent and an ammunition dump were set on fire. The Workshop Officer, 
Captain H. Durling, removed the petrol and workshop lorry to a safe place. While doing this he was in full 
view from the glare of the conflagration and was bombed by enemy airplanes. Through his efforts valuable 
property was rescued and repairs to the guns continued the next morning. Captain Durling was awarded the 
Military Cross.15 
 With the introduction of motor cars and trucks, a Motor Transport Section of the Canadian Army 
Service Corps (CASC) was created. The CASC did light repairs to its own vehicles, whereas Ordnance was 
given the responsibility for heavy repairs and overhaul, which, because the Army had so few vehicles, were 
done by contract. In practice, this system of split responsibility did not work. Heavy demand for transport 
and lack of clear division of responsibility led to the situation where the CASC kept vehicles forward and 
running as long as possible by patching. CASC preferred to supply parts to its forward shops rather than to 
Ordnance. When a vehicle was backloaded to Ordnance, it was a stripped derelict so that Ordnance 
mechanics wasted efforts in manufacturing parts. Hence in January 1915, responsibility for all vehicle repairs 
went to CASC. There was a CASC workshop with each division and cavalry brigade and one second echelon 
workshop with each corps headquarters. 
 The role of an IOM was primarily the inspection, modification and repair to artillery equipment. 
However, this was war and one field gun in France fired more rounds per day than did a six-gun battery 
during a year of peacetime. In addition, the guns were becoming bigger and more complicated and 
developing a host of heretofore unknown defects. Therefore, engineering analysis was needed in the field. 
For example, 34,000 bore measurements were made in 1917 alone to help in improved gun design and 
making accurate forecasts for gun replacements. 
 During World War One there was a tremendous increase in mechanization and technical advances 
which led to a commensurate demand for personnel for maintenance, repair and design. The basic concepts 
of field repair and engineering field data for design and maintenance improvements were developed and 
applied. 
 However, each of the main users of technical equipment - artillery, engineers, armour and service 
corps - created its own repair systems which led to a duplication in tools and workshop machinery and a 
heavy demand for tradesmen out of proportion to the total work involved. There were recommendations for 
the formation of a corps of mechanical engineers,16 but that would have to wait until another war. 
 The war showed that Canadaõs Craftsmen would have to be able to repair equipment in the front 
lines in difficult, dirty and dangerous conditions often under fire. They would be soldier-technicians sharing 
the same hardships and dangers as frontline soldiers. The era of the soldier/engineer, soldier/technician had 
arrived. 
 
 

  

                                                
15. Riddle and Mitchell; The Military Cross to the Canadian Expeditionary Force 1915-1921; The Kirby-Marlton Press, Winnipeg, Manitoba; page 94. 

16. Hodgson, op.cit., page 367. 
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Between World Wars 
 Organization, OMEs and Tiffies, Workshop Life, Training Craftsmen, 

 Mechanization and Munitions, Buildup for War 
 
Organization 
 In 1919 the Canadian Ordnance Corps (COC) was renamed the Royal Canadian Ordnance Corps 
(RCOC) in recognition of outstanding service during World War One.17 At the same time the corps was 
reorganized into two branches, one for stores and one for mechanical engineering, with the stores branch 
having the main responsibilities for administration.6 With the reorganization came a change of status for the 
IOMs who were now to be known as Ordnance Mechanical Engineers (OME). From 1910 to 1919 they had 
had honorary commissions and professional rates of pay to compensate for limitations in the scope of 
command. As OMEs, they were regular Ordnance officers with no special pay rates.9 
 The reorganized Canadian Ordnance Corps had twelve Permanent Active Militia detachments spread 
across the country from Esquimalt to Halifax. Of these, six had ordnance workshops. Later, in 1936, as part 
of the reforms of the reserves at the time, several Non-Permanent Active Militia (NPAM - the reserve force) 
ordnance workshops were also formed. (See Appendices 1 and 2). There was another reason for forming the 
reserve workshops. The Chief Ordnance Mechanical Engineer at the time, Lieutenant-Colonel N.C. Sherman, 
had urged that Canada follow the British lead and establish a system separate from the ten current services in 
order to cope with the increasingly mechanized force. The first unit this program would be tried out on was 
to be a reserve unit.18 The system was based on the concept of workshop vans for mobile workshop repairs. 
Colonel Sherman was trying to reinstate the idea of the successful mobile workshop of World War One. 
 
OMEs and Tiffies 
 Until 1933 there were only three OMEs in the PAM, N.C. Sherman, G.E.J. Ball and J.N. Gibson. 
Each was responsible for several detachments; Sherman for Central Canada (Ontario and Québec), Ball for 
Eastern Canada (the Maritimes) and Gibson for Western Canada (the Prairies and British Columbia). 
Colonels Gibson and Ball were two of three artificers who had been commissioned as IOMs during World 
War One. 
 Commencing in 1933 more OMEs joined including; R.L. Franklin (later the first Officer 
Administering the Corps of RCEME), M.P. Jolley (from McGill), E.C. Mayhew (the first RMC graduate to 
become an OME and later a Superintendent of AEEE, a forerunner of LETE), C.W. Jones (later 
Commanding Officer 202 Workshop Depot and Commandant of the RCEME School), P.C. King (later 
Head of Mechanical Engineering at RMC) and C.M.R. Elmsley (from Queenõs) and three more RMC 
graduates, K.H. McKibbin (later Director General of Ordnance Systems), H.L.K. Mason and K.R. Ward 
(later DEME). 

 On entering the Canadian Army these young OMEs spent a year or two in a region under a senior 
OME. They were then sent on a two-year OME course at Woolwich Arsenals in the UK followed by a year 
at various units in the UK. On their return they were to be employed in one of the regions but, since World 
War Two was imminent, some went to specialized areas. For example, M.P. Jolley had specialized in small 
arms while in the UK. Hence, in 1939 he was seconded to the Bren Gun factory (Department of Munitions 
and Supply), where he remained for his whole service (see page 79). R.L. Franklin had specialized in 
mechanization, was employed in the design of the Canadian Military Pattern (CMP) vehicles used in World 
War Two (see page 79) and initiated much of the work on the original workshop vans of World War Two.19 

 During the 1930s there was a waiting list for the few artificer positions. One had to be a qualified 
journeyman tradesman and pass a stiff trade test before one was accepted as a Private, provisional Staff-
Sergeant. On acceptance, usually at the age of from 30 to 40 years, the recruit artificer worked in a workshop 
under a senior artificer. To qualify for confirmed rank, he had to attend courses for a year-and-a-half at 
Woolwich Arsenals in the UK, followed by six months in British units various other arsenals, etc. Usually the 
recruit artificer had to wait five years for a vacancy for the qualifying program in the UK.20 

                                                
17. RCOC Standing Orders; 1965; page 17. 

18. Bradford, LCol J.K.; Twenty Five All Ranks NPAM to UK; unpublished article, 1980; page 4. 

19. McKibbon, Brig K.H.; taped interview with the author, 1975; location A580. 

20. Lodge, Maj L.; taped interview with the author, 1975; location B34. 
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Workshop Life 
 During this period the ordnance workshops were responsible for the repair of guns, small arms, 
instruments, tents, barrack furniture, vehicles and field telephones. The repair of wireless equipment was the 
responsibility of the Royal Canadian Corps of Signals. A workshop section of an Ordnance Detachment 
RCOC, therefore, might have a gun shop, an armourerõs shop, a carpenter shop including wheelwrights, a 
blacksmith shop and a tent and textile shop. 
 The life of an OME or an artificer (commonly referred to as a tiffy) was varied. In Central Canada 
the tiffies worked in their home district workshops and the OME toured the region inspecting the equipment 
during the winter. During the summer all were concentrated at Camp Petawawa to operate a workshop in 
support of the militia summer camps. The OME went up to Petawawa in mid-May to open up the shop with 
the artificers. The camp would run from the first of June to the end of August. Then the workshop would be 
closed, put in mothballs and the OMEs and tiffies would return to their home districts for the winter 
inspections.21 
 òMuch of our work was with the PPCLI who were located at Workpoint Barracks,ó noted Sergeant 
G.L. Evans, who joined the RCOC(E) in 1932 in the workshop at the Dockyard.22,23 As an apprentice-
machinist he had joined the army for job security at the start of the Great Depression. He remained at the 
workshop until the war started in 1939, progressing to the rank of sergeant. All his training was on the job. 
òIt was interesting work.ó he recalled. òWe were responsible for rifles, machine guns, etc, and band 
instruments. Replacing the heads on drums and pounding dents out of bugles made an interesting change in 
life!ó 
 òThere were also a number of projects involving equipment updating,ó recalled Staff-Sergeant J.H. 
Bourne, òIn 1936/37 we converted the running gear of 18-pounder guns and limbers to pneumatic tires. 
This was the Martin-Perry Adapter program. I worked out of 3 Detachment RCOC in Kingston and did the 
guns in Eastern Ontario and the Eastern Townships of Québec. The next year on Barriefield Hill we tested 
modified equipment towed by a Cardon-Lloyd carrier. That summer there was the usual firing on the ranges 
at Petawawa. In the winter of 1937/38 we carried out some firing tests on Lake Ontario just West of 
Kingston. Then just before the war started we removed the 9.2ó coast defence guns from Signal Hill in 
Esquimault to Albert Head. We dismantled and moved the first gun ourselves. It took three months with our 
antiquated equipment. The second gun was moved by a contractor who had up-to-date heavy equipment. It 
took only eleven days.ó24 
 
Training Craftsmen 

 In 1933 the Ordnance Training Centre was started in two locations. The òOó side was at Winnipeg 
and the òEó side was at Kingston under Colonel Sherman.9 At this time the Kingston workshop was in a 
little one-floor shed behind the District Headquarters. In 1937 the workshop at Barriefield was built.25 This is 
the original wing of the current Maintenance Company at Base Kingston. The other two wings were built 
circa 1941. 
 In 1939 the two sides of ordnance training were combined in one location at Petawawa. Soon after, 
in early 1940, they were moved to Barriefield to become the Canadian Ordnance Training Centre.9 In 1941 it 
was renamed A21 Canadian Ordnance Corps Training Centre and Colonel Sherman was appointed 
Commandant.26 On the formation of RCEME in 1944 it was renamed once again, this time to A21 Canadian 
Ordnance and Electrical and Mechanical Engineering Training Centre. 
 In 1936 the first reserve workshop, 2 Army Field Workshop (NPAM), was formed in Toronto with 
Major H.G. (Spike) Thompson in command and an authorized strength of 5 officers and 15 ORs. As there 
was no space in existing armouries, the unit had to settle for accommodation in a government building near 
the Yonge Street Arcade. As Captain G.W. Beecroft, the unitõs 2ic, noted òWe had no equipment and didnõt 

                                                
21. McKibbon, op.cit., location A613. 

22. Evans, Capt G.L.; telephone interview with the author, 1995. 

23. The building used by the workshop in the 1930s is still in use by BEME Esquimault. The PPCLI, the 3rd Battalion, only recently (1994) moved from Workpoint Barracks. 

24. Bourne, Capt J.H.; letter to the author, 1995. 

25. McKibbon, op.cit., location A650. 

26. Stacey, Col C.P.; Six Years of War; Queenõs Printer, Ottawa, 1957; page 553. 
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even own a wrench or a screwdriver, but we did get the loan of a Vickers and a Lewis gun to instruct the 
men.ó27 
 By the summer of 1939 the unit had attained recognition as part of the Toronto Garrison and 
provided part of the standing guard lining the route of the Royal Visit by the King and the Queen. At 
summer camp that year, the unit assisted in the trials of the four-wheel-drive vehicles then being considered 
for use in the Canadian Army. As Lieutenant J.K. Bradford, a graduate engineer and member of the unit, 
noted òWe had to begin by forcing a track through the underbrush to use for our trials. Then we took the 
vehicles out with regular halts so that we could wiggle under the machine to take the temperature of its 
differential.ó28 
 
Mechanization and Munitions 
 During this period the amount of money appropriated for defence was so small that it was scarcely 
possible to replace worn-out equipment - usually World War One vintage - let alone build up new stocks.29 
Nevertheless, a start in mechanization was made. The Directorate of Mechanization and Artillery (DMA) was 
formed in the Master General of the Ordnance (MGO) Branch with Colonel N.O. Carr as director. The 
directorate included at least one OME, Lieutenant R.L. Franklin (see page 9). One of the responsibilities of 
the directorate was the development and acquisition of vehicles suitable for military field operations. 
 In late 1934 the horse artillery was issued with Leyland 6 x 4 trucks as gun tractors for the World 
War One horse-drawn 8-pounder guns and limbers. It is interesting to note that soon after, when King 
George V died, the battery in Winnipeg was called out to fire a salute. It was a bitterly cold morning and the 
new vehicles wouldnõt start right away. Eventually one was started, by being towed by a horse-drawn wagon. 
Then this vehicle was used to start the others, recalled Sergeant R.W. Lawson, the unitõs mechanic.30 Cold 
weather starting was an early problem of mechanization! 
 By 1938 the artillery also had Crossley trucks and Ford convertibles as personnel vehicles. But there 
was little else. For other mechanized training (i.e. armoured and machine gun) there were only a few Carden-
Loyd Machine Gun Carriers bought in 1930 and two Vickers Mark 6 Light Tanks purchased in 1938.31 
 In 1935 the British government had asked for information on Canadaõs potential for munitions 
production. The Canadian government was not keen on the idea and although many companies were 
interested and capable, only a few contracts were let. One, let in 1937, called for 12,000 Bren guns to be 
manufactured by John Inglis Company; 7,000 for the UK and 5,000 for Canada.32 These were the first 
military small arms to be manufactured in Canada since World War One. The contract helped to re-establish 
an industry. {But the Canadian auto industry was overlooked.} 
 Because most Canadian officers in the 1930õs had had some British training, the Canadian Army 
wanted trucks of British design, proven and òworked outó by the British War Office but adaptable to 
Canadian production. Colonel Sherman, however, wanted a Canadian military truck. Therefore, in 1937 Ford 
of Canada responded to a request from DND by designing the first òCanadian Military Patternó prototype 
vehicle. It was built on a strengthened one-ton Ford V8 truck chassis with special hubs to fit British cross-
country tires and rims. By the next year GM was prototyping a similar vehicle. By the summer of 1938 Ford-
Marmon-Herrington had produced an all-wheel 6 x 6 drive truck for testing.33 
 The manufacturers would have preferred to produce more conventional trucks but DND insisted on 
special military models. This was fortunate because, although no vehicles got beyond the prototype stage, 
some experience had been gained so that when war started production lines were set up and operating within 
a year. 
 
Buildup for War 
 As war clouds again loomed, the buildup for war increased. The mechanization of the army 
progressed and by 1939 DMA had become a ten-man directorate which included Lieutenant J.R. Dunlop 

                                                
27. Beecroft, Col G.W.; transcript of interview with LCol R.A. Hodgson, 1962 and as amended with Colonel M.C. Johnston, 1978; page 1. 

28. Bradford, op.cit., page 6. 

29. Goodspeed, LCol D.J.; The Armed Forces of Canada 1867-1967; Queenõs Printer, Ottawa; 1967; page 95. 

30. Lawson, WO1 R.; conversation with the author, 1959. 

31. Gregg, Dr W.A.; Blueprint for Victory; Canadian Military History Society Inc, Rockwood, Ontario, 1981; page 171. 

32. Eayrs, James; In Defence of Canada - Appeasement & Rearmament; University of Toronto Press, 1965; page 120. 

33. Swallow, Sid; quoted in Gregg, Dr WA; op.cit., page 4. 
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(later Colonel and DEME).34,35 Meanwhile, the Engineering Branch of RCOC expanded more and more until 
it amounted to a separate organization in the Corps. Colonel Sherman had become Chief Ordnance 
Mechanical Engineer (COME) in 1937 in addition to his Central region duties. In 1939 he was moved to 
Ottawa as full time COME. Shortly after, a half dozen senior artificers were commissioned as Assistant 
OMEs, the first time this had happened since World War One.3,35 At the same time the gunners, tankers and 
truckers were expanding their own repair organizations9 causing duplication and shortage of tradesmen, parts 
and tools. Committees began to investigate the problem. Their recommended changes came soon. 
 

                                                
34. Wolff, L.H.; collected papers, notes on DVSA. 

35. RCEME Quarterly 4/4; page 2. 



Canadaõs Craftsmen at 50!  World War Two ð Photo Gallery  

© 2010 The Guild of the Electrical and Mechanical Engineering Branch Charitable Trust   P a g e | 13 

 WORLD WAR TWO 
 
 The òblitzkriegó of May 1940 unleashed on the world a quantum jump in escalation of violence and 
warfare. The allies were not prepared for this òmaterialenschlachtó which, increasingly and rapidly, became 
the form that fighting took in the Western world.1 The might of materiel had transcended the might of man. 
 It was to be the crucible in which RCEME was born. Canadaõs Craftsmen were called to the fore - as 
soldiers, as technicians and as engineers. 

 

Montage, clockwise starting top left - Two soldiers on a motor cycle S/Sgt R.E. Crumb; workshop spare parts 
section- Diamond-T wrecker used for heavy lift. Maj C. Martin; repairing a field gun. Maj C. Martin; award of 
the Military Cross. Maj J.C. Armstrong Family; background - S/Sgt R.E. Crumbõs diary as a POW 1942-45 after 

Dieppe. S/Sgt R.E. Crumb; workshop deployed in the field. Maj C. Martin. 

                                                
1. Chalfont, Alum; Montgomery of Alemein; Weidenfeld & Nicolson, London, 1976; page 334. 
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Plaque commemorating the first Canadian Army fatal casualties due to enemy action in the United Kingdom 
in World War Two. The plaque is located at Headquarters SouthEast Command, Aldershot Barracks near 

where 2 Army Field Workshop was bombed on 6 July 1940. DND. 

 

Officers of 2 Army Field Workshop, 6 June 1940. The workshop had just been alerted for a possible move 
to France to form a Second Front. DND courtesy LCol A. DeMaio. 
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First Line of Defence - summer 1940. After Dunkirk to meet the needs of light low-level air defence in 
Southern England, 2 Army Field Workshop designed and built several hundred high-angle machine gun 

mounts for installing on light vehicles. Major G.W. Beecroft demonstrates one for the Duke of Gloucester in 
Ladas Park, Kent. The late Col G.W. Beecroft. 

 

Training for war - an OME Course for newly arrived Canadian graduate engineers - England circa 1941. 2nd 
row third left Lieutenant D.S. Holmested who later won the Military Cross posthumously at the Battle of El 
Alamein. fourth left Lieutenant (later Major) R. Johnson who, as CO of 9 Infantry Brigade Workshop, was 

later killed in Normandy shortly after D-Day. DND courtesy LCol A. DeMaio. 
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Major-General A.G.L. McNaughton, GOC 1st Canadian Infantry Division, inspecting a 20mm Hispano-
Suiza modified for light anti-tank role by 2 Army Field Workshop - summer 1940. The late Col G.W. Beecroft. 

 

Left: 60-cwt CMP Wrecker - 1940s-1950s. General Motors/Ford 3-ton 4x4, Garwood (later Holmes) twin 
boom wrecker gear, powered winch. Dr. W.A. Gregg 

Right: 15-CWT CMP Welding Truck (KL Lorry) in Italy. Maj C. Martin. 
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Control Office 1 Canadian Infantry Troops Workshop. Located in the Corps Administrative area, this 
workshop carried out third-line repairs to 1 Canadian Infantry Divisionõs equipment. Maj C. Martin. 

  

Vehicle Painting. Maj C. Martin 

 

Third-line repair and rebuild in the battle zone ð 1 Canadian Infantry Troops Workshop. Rebuild line for the 
White 15-cwt armoured trucks. Maj C. Martin. 
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Motorcycles. Maj C. Martin. 

 

Changing a Jeep Engine in 1 Canadian Infantry Troops Workshop, somewhere in Italy, 1943-44. Maj C. 
Martin. 
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Engine rebuild at 1 Canadian Infantry Troops Workshop. Maj C. Martin 
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60-cwt CMP Radio Repair Truck (Z Lorry). Maj C. Martin. 

 

2 Army Field Workshop on manoeuvres in England - March 1942 on Witley Common. 

 

The Escapers, right: Staff/Sergeant R.E. Crumb who had been taken prisoner at Dieppe in 1942) and left: 
friend (with Mauser), beside the Opel staff car they took from a German Officer after their escape from a 

POW camp in April 1945. S/Sgt R.E. Crumb. 
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Left: Motor Cycle Dispatch Rider from RCEME Headquarters, 1st Canadian Army Troops - somewhere in 
the UK. Unknown 

Right: Award of the Military Medal to Artificer-Staff-Sergeant T.M. Monteith from Lieutenant-Colonel A. 
DeMaio, CREME 1st Canadian Division. LCol A. DeMaio 

 
 
 
 

  
 

Above, left and right: The way we get them - The way we fix them. Creating awareness of RCEME - 

somewhere in Northwest Europe 1944/45. DND, DND.
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Visitors to 1 Canadian Infantry Troops Workshop - somewhere in Northwest Europe. òSadieó, the statue, 
had been picked up in Italy and, placed outside of the Control Office tent, quickly became the workshopõs 

identifier. Maj C. Martin 

 

Offloading a heavy RCEME wrecker - Mack 5-ton 6x4 with Garwood 16-ton twin boom wrecker gear and 
rear mount 20-ton winch - Normandy summer 1944. DND courtesy Dr W.A. Gregg 
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Top: Recovering a Universal Carrier from the mud in Holland 1945. Unknown 

 

LAD officers of 3rd Canadian Division in Normandy soon after D-Day. left to right front - Captain D.C. Little, 
Captain H.G. Ambrose, Lieutenant L.G. Marks, Captain G.R. Currie, Captain W.T.E. Duncan; rear - Captain 
J.H. Bourne, Lieutenant F.B. Munroe, Captain J. Stone, Lieutenant R. Evens, Captain W. Mills, Captain L. 

West, Captain T. Hastings; missing -Captain D.C. Little, Captain Greer. LCol W.G. Hamilton 

 

Recovering a Sherman tank near St-Leonardo, Italy in 1943 using a D-8 Caterpillar Tractor with winch. 
DND 
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A RCEME Armourer assists in taking German Prisoners somewhere in Normandy - summer 1944. DND 

 

 

Tire Recapping Unit, Pacific Command. One of several specialist units set up in World War Two. DND. 
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2 
Chapter 2 - MOBILIZATION, PREPARING THE SECOND FRONT  

 Mobilization, Preparing for the Second Front 
 
  ò1939 was a year of concern. While nobody could quite believe that the Canadians would go to 

active war, the actual declaration of war was a very real shock to those of us who had received mobilization 
notices in August,ó wrote Lieutenant J.K. Bradford when 2 Army Field Workshop (2AFW) was 
mobilized in 1939.1 It went overseas in January 1940 as part of the Canadian Active Service Force 
(CASF). 

  The war after the war to end all wars had been declared. 
 
 
 Mobil ization 
 
 The eve of World War Two found Canada, like many of her allies, trying to make up for years of 
neglect in manning and equipment. Re-equipment and mechanization were in progress and many units had 
been mobilized. However, they were trying to prepare for the trench warfare of thirty years before. 
 Manning was very slow and the massive influx on mobilization did not cater for the allocation of 
trades skills. This led to deficiencies in the technical corps and factories. To get the optimum utilization of 
technical manpower much reorganization was required. 
 The basic concepts for the repair and recovery system had evolved during World War One and 
included three lines of repair; LADs attached to units, mobile workshops at divisional level and lines of 
communications workshops.2 However, the organizations and establishments were geared for the semi-static 
trench warfare and lesser degree of mechanization of World War One. 
 The only equipment available was personal equipment and rifles. Other equipment including guns 
was obsolete and would have to be obtained from manufacturers in Canada or the United Kingdom.3 
 
Mobilizing the Canadian Active Service Force (CASF) 
 On 1 September 1939, with the guns already firing in Poland, the Department of National Defence 
issued a General Order authorizing the immediate organization of a CASF of two divisions with a proportion 
of ancillary troops.4 The ancillary troops included two Army Field Workshops (AFW), one for each division, 
each with an establishment of 32 officers and 750 other ranks organized into a Main Shop, three Recovery 
Sections and seventeen LADs.5 
 On September 28 it was confirmed that 1st Canadian Division would be sent overseas. òThere were 
to be armourers at Brigade headquarters and unit armourers,ó noted Sergeant G.L. Evans. òWhen war was 
declared the senior armourers in the workshops across Canada were promoted to Warrant Officer (Class 2) 
and assigned to Brigades. I was with 2 Brigade in 1st Canadian Infantry Division. We went overseas in the 
fall of 1939 and by Christmas were in Surrey. I had a staff of four armourers. We were responsible for repair 
of all the weapons in the Brigade.ó6 
  2 Army Field Workshop (2AFW) of Toronto was selected to go with 1st Division. The reason, 
noted Major G.W. Beecroft, the unitõs second-in-command, was that 2AFW was the best-organized and best-

                                                
1. Bradford, LCol J.K.; Twenty-Five All Ranks NPAM to UK; unpublished article, 1980; pages 6-13. 

2. Ordnance Manual War 1939; The War Office, Sep 13, 1939; page 129. 

3. Stacey, Col C.P.; Six Years of War; Queenõs Printer, Ottawa, 1957; page 62. 

4. Stacey, Col C.P., (editor); The Development of the Canadian Army; Introduction to Military History, 6th edition, 3rd revision; pages 3-4. 

5. Beecroft, Col G.W.; transcript of interview with LCol RA Hodgson on 7 March 1962 and as ammended with Colonel M.C. Johnston, 13 June 1978; pages 2-5. 

6. Evans, Capt G.L.; telephone interview with the author, 1995. 
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equipped of five similar units across Canada. He also recalled that it didnõt have a screwdriver or a spanner 
and only had five officers and twelve ORs! Yet within four months the unit was almost up to strength and on 
its way overseas.5 It was a sad reflection on preparedness as a nation. Yet it is also typical of how Canadians 
as individuals flocked to the colours when called. 
 Recruiting posed its problems. Due to the Great Depression and lack of an extensive apprenticeship 
program it was difficult to find the required tradesmen such as welders, blacksmiths, fitters, etc. 2AFW had 
to take older men, up to the age of 40. Soon half of the old soldiers in Ontario were trying to enlist.5 On 15 
September, 2AFW was ordered to stop recruiting. Other units across Canada had filled up quickly leaving a 
surplus of volunteers, many of whom Ottawa felt had qualifications for the unit. Lists were reviewed and the 
surplus absorbed. By late November 2AFW started recruiting again. There was a decided lack of properly-
qualified tradesmen suitable for employment in the unit. The ratio of acceptable recruits to volunteers was 
one to eight.7 Although the unit was nearly up to strength by Christmas, much training was required before 
the unit got to England.5 
 2AFW was accommodated in the Horse Palace at the CNE grounds in Toronto. As a barracks it was 
suitable for equine guests, recalled Captain J.K. Bradford and it took a lot of work to fit it up.5 In the search 
for tools and training aids to conduct trades training the unit found some old military equipment stored in an 
old building nearby. The building was full of World War One harness, a few wagons and a dismantled 18-
pounder with its spring recuperator in pieces over all over the floor.7 A heaven-sent teaching opportunity! 
 The unit was also called on to conduct some equipment tests including acceptance trials of an 
electric motorcycle for army dispatch riders. But the battery was too bulky and, when on the second turn in 
front of the distinguished spectators, the vehicle twitched slightly, the driverõs foot slipped off the brake and 
the machine crashed into a fence.5 It was the end of that test. 
 Recruiting and trades training continued apace and by Christmas the workshop had settled into a 
routine. A Christmas party for families was held in Fort York Armouries and a Christmas dinner was 
prepared for men celebrating their first Christmas in the service of their country.7 
 But the routine soon ended. One weekend evening in early January 1940, Captain Bradford was 
telephoned at home and ordered to board a train for the east coast the next day. He and five other officers 
were to attend the Ordnance Mechanical Engineers Course in England.8 
 The 26 remaining officers and 660 men sailed from Halifax on HMS Acquitania on 30 January 1940 
bound for Scotland as part of 1st Canadian Division. 2AFW was off to war and other units soon followed. 
However, their equipment waited for them in England because Canadian industry was not yet on a war 
footing. 
 
Expanding the Army 
 1 Army Field Workshop was mobilized in September 1939 and was assigned to 2nd Division. 
Recruiting and equipping was slow that fall because priority had to be given to 1st Division. By the spring of 
1940 the unit was still in London and, as the first new Canadian Military Pattern (CMP) trucks were coming 
off the production lines at Windsor and Oshawa, unit personnel were busy all that summer either delivering 
them to Army Centres as far away as Québec or assembling bodies on the chassis.9 In September the unit 
was warned for overseas and on 14 December 1940 it set sail for the UK. 
 1 Ordnance Workshop Company (RCOC) was the third NPAM RCOC(E) unit to be mobilized in 
the fall of 1939. By the end of the year the unit was still quartered in Kingston. The men were employed 
overhauling 60-pounder guns of World War One vintage in the Barriefield workshop.10 In the spring of 1940 
the unit was moved to Borden. That summer it received over a hundred of the new CMP vehicles which had 
to be assembled. Unit tradesmen were also employed in maintaining the 265 World War One Renault tanks 
which had been purchased from the USA, delivered that summer and used as training vehicles.11 In the fall 
of 1940 the unit became 3 Army Field Workshop (3AFW) and assigned to 3rd Division. That winter the 
division moved to Camp Debert and in the summer of 1941 was dispatched overseas. 3AFW sailed in two 

                                                
7. War Diary of 2 Army Fd Wksp; quoted in Hodgson, LCol R.A.; The Corps of RCEME - A History to 1 Oct 1946; 1963; page 13a. 

8. Bradford, op.cit., page 14. 

9. War Diary of 1 Army Fd Wksp; quoted in Hodgson, op.cit., page 2. 

10. War Diary of 3 Army Fd Wksp; quoted in Hodgson, op.cit., page 30. 

11. Gregg, Dr W.A.; Blueprint for Victory; Canadian Military History Society Inc, Rockwood, Ontario, 1981; page 174. 
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groups leaving July 25th and September 15th. 
 4th Divisionõs workshop was formed from two Montréal-based NPAM units, 3 Army Field 
Workshop and 1 Anti-Aircraft Group Workshop. These two units were mobilized in October 1940 as 4 
Army Field Workshop (4AFW). Before the unit sailed for England in 1942 with the division which had been 
redesignated from infantry to armour earlier that year, it had undergone several name changes and 
reorganization into discreet Light Aid Detachments (LAD) and brigade workshops to comply with the 
reorganization then going on in the UK.12 
 Of the five original divisional Ordnance workshops formed in the 1939-40 period, four (the 
workshops noted above) were formed from parent (NPAM) units and hence had a base from which 
personnel could be drawn.13 5th Divisionõs workshop, however, and 1st and 2nd Armoured Brigadesõ 
workshops were formed at Camp Borden. They evolved from 1st Armoured Division Workshop which had 
been formed in October 1940. At that time Colonel (later Major-General) Worthington was assembling 1st 
(later 5th) Armoured Division at Camp Borden and he asked for the formation of an RCOC workshop for an 
armoured brigade or division. The division was later expanded to form another two brigades which were to 
be independent armoured brigades. The original workshop was consequently reorganized and expanded to 
provide the three workshops. 5th Armoured Division, along with its divisional workshop, went overseas in 
October 1941. 1st Army Tank (later 1st Armoured) Brigade went overseas in 1941 and 2nd Armoured 
Brigade followed in 1943.14 
 Like 5th Divisionõs workshop, other workshops such as third-line workshops and rear area 
workshops were made up as required from drafts and designated camps. 
 By 1941 Canadaõs army in the UK had grown to 124,000 and by the time of the Normandy Landings 
on D-Day this number had doubled. But for most soldiers there was a long wait before they got into action. 
 
Mobilizing Industry  
 It is one of the tragic ironies of history that war, which ruins millions and causes economic 
confusion, also brings great wealth to a limited few. As a result of World War One, there were so many war 
millionaires that public opinion was thoroughly aroused. Canadian opinion was solidly against war 
profiteering and many subscribed to the view that the profits from the manufacture of armaments should be 
rigidly controlled. Consequently, on the eve of war in June 1939, the Defence Production Board was formed 
with exclusive power to enter into contracts for the purchase of munitions and the construction of defence 
projects. But the regulations involved the establishment of complicated routine procedures and endless delays 
which greatly handicapped the purchasing organization.15 
 Consequently, on September 15, the Wartime Supply Board was formed with wider powers. The 
need for still greater freedom of action and authority became clearly evident and on April 9,1940, the 
Department of Munitions and Supply was formed to develop production capacity and capability and to 
acquire and allocate resources. 
 By the summer of 1940 in the aftermath of Dunkirk, Canada had to become a prime supplier of 
munitions. Soon the orders flooded in as Canadian industry had to equip not only Canadaõs expanding army 
in the UK but her allies as well. 
 
War with Japan 
 The Japanese attacked Pearl Harbour on 8 December 1941 and Canada declared war on Japan soon 
after. òWe were kept busy,ó recalled Staff-Sergeant J.H. Bourne, òin setting up guns commanding the 
approaches to our West Coast. We mounted 6-inch guns in places like Mary Hill (on the South of Vancouver 
Island), Stanley Park and Point Grey (in Vancouver) and 4.7-inch guns on York Island covering Johnson 
Straits halfway up Vancouver Island. It was all part of the Japanese scare at the time.ó16 
 Hong Kong. For the 1,975 men of òCó Force, the Winnipeg Grenadiers, the Royal Rifles of Canada 
and headquarters troops, the wait to get into action was short. They sailed for Hong Kong on two ships on 
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27 October 1941. The force was fully-equipped with armament at contemporary scales except for anti-tank 
rifles and ammunition for 2- and 3-inch mortars. 
 The equipment for the force included 212 vehicles, mainly Universal carriers and ¾-ton trucks. 
There was no room on the troop ships for the vehicles so they were shipped on an American freighter on 4 
November, a week after the troops had sailed. The freighter was routed by Honolulu and Manila arriving at 
the latter on December 12th. This was four days after the attacks on Hong Kong and Pearl Harbour had 
begun. As a result the Canadians did not receive their vehicles. They were plunged into action without their 
full equipment.17 
 òCó Force included several RCOC vehicle mechanics. They were the first of Canadaõs Craftsmen to 
be in action against the enemy in World War Two. One of them, Corporal P.M. Cusson, died as a Prisoner of 
War in Hong Kong on September 24th, 1942 and is buried there in Sai Wan Military Cemetery. (As part of 
the EME Honour Roll project (see 292) (see Chapter 20) his gravesite was visited by a member of REME in 
1994. 
 
 
 Preparing for the Second Front 
 
 On arrival in the United Kingdom, 1st Canadian Division was designated to join the British 
Expeditionary Force (BEF) in France during the spring of 1940. Dunkirk changed all that. By June 1940 the 
division found itself the nucleus of the counter-attack force defending the UK. But the invasion never came 
and gradually, as the Canadian Army built up, training and planning shifted to the forthcoming Second Front. 
Availability of equipment for training and operations was an important consideration. Special efforts were 
made for equipment assembly and repair. In late 1941 a Canadian Base Workshop was formed. In August 
1942, a reconnaissance in force was mounted by the Canadians on Dieppe. In January 1943 the RCOC(E) 
was completely reorganized to conform to the new British REME organization. Then, as one division and, 
later, another left for Sicily and Italy, the final preparations for the D-Day landings began in earnest. 
 
Arrival of the CASF 
 2 Army Field Workshop RCOC (2AFW), the divisional workshop of 1st Canadian Division, arrived 
in Scotland in early February 1940.7 Training started in earnest immediately. Officers left for technical 
courses at the Military College of Science. Tradesmen were sent on courses to various parts of the country 
such as RAOC Training Establishment in Portsmouth for gun mechanics, CAV Ltd in Acton for auto 
mechanics and Leicester School of Technology for instrument mechanics. Army units, civilian factories and 
technical schools all helped to give Canadaõs civilian technicians a background in the repair of military 
equipment.5 
 By May some of the workshop equipment for the unit began to arrive. The unit, on paper, was 
divided into many sub-units; a main shop, three recovery sections and seventeen LADs.7 In the event of 
operations, these LADs were to be attached to fighting units. However, because of the absence of so many 
officers and NCOs on courses, personnel of 2AFW had never been informed of their dispositions or called 
out and paraded as such. Then the crisis of Dunkirk occurred. 1st Canadian Infantry Division was alerted for 
a possible move to France to form a Second Front. 
 On the evening of 6 June 1940, Major G.W. Beecroft, the Acting Commanding Officer of the unit in 
the absence of Lieutenant-Colonel H.G. Thompson who was on course, paraded the workshop for a unit 
photograph after which he read out the assignments to sub-units. There was utter confusion - many wanted 
to be with their pals, some were reported to be deficient in their trades and, worst of all, many were still away 
on courses. It took several hours to straighten up the matter. Men were assigned to Light Aid Detachments 
(LADs) and duly dispatched to their units for embarkation to France.5 
 In the end only 14 LAD, commanded by Lieutenant J.G. Pope attached to 1st Divisional Signals, 
landed in France, arriving at Brest on 13 June and returning to England the next day.7 This was the first 
RCOC(E) unit on the continent in World War Two. Other units such as the Toronto Scottish and 1st 
Canadian Field Regiment, which had LADs and which went to France, only took some unit 
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fitters/armourers.18 The remainder of the divisional workshop remained at Northampton where it had moved 
after setting up tents at Aldershot for the survivors of the BEF. 
 The first machinery lorries for the unit arrived as the unit moved back to Aldershot and then to 
Epsom where the work to repel invasion began in earnest. During their stay at Epsom, a warm relationship 
between workshop personnel and their hosts sprang up. This was commemorated in 1951 by a ceremony 
when eight benches for Rosebury Park were presented by the former officers of the unit. At the ceremony 
Colonel G.W. Beecroft recalled, òThose were happy days, but also eventful and grim because invasion was 
expected at any moment and we were ill-prepared for what might come.ó5 
 
Threat of Invasion 
 The gloom of Dunkirk hung over England that hot summer of 1940. An army had been rescued; but 
its equipment had been lost. Invasion threatened. There was need for courage. Britainõs military position was 
well-nigh desperate. 1st Canadian Division was now, in terms of training and equipment combined, the 
strongest element in a very weak fabric.19 Consequently, the division was organized in brigade and battalion 
groups constituting mobile columns capable of rapid and flexible action and assigned to a principal role of 
defending against airborne assault anywhere in England. Their commander, Major-General A.G.L. 
McNaughton, described them as a mobile reserve with a 360-degree front which might have to operate 
anywhere in England. 
 But was their equipment suitable for the attack and tactics expected? Defence against blitzkrieg-style 
warfare had created new requirements for light anti-aircraft guns, troop-carrying vehicles, and light, swift, 
off-road vehicles mounting machine guns. There were none available and time was of the essence. Therefore, 
General McNaughton set his divisional workshop to work trying to find remedies by improvisation in short 
order. It was to be equipment design and production in the field for the 700-man workshop.7 
 The British Expeditionary Force (BEF) had found, at great loss, that their long convoys on the 
straight highways of France and Belgium were sitting ducks for German dive bombers. Accordingly, 
divisional establishments were changed to include light anti-aircraft guns. The Canadians, however, didnõt 
have light anti-aircraft guns although they had Vickers guns, Lewis guns and some Bren guns. They were 
dependent entirely on small arms, but there were no mountings or sights for high-angle fire that could be 
swung around rapidly. Consequently, 2AFW was ordered to design a mounting which, in addition to being 
adaptable to all three types of machine guns, could be installed on trucks. After some trial and error, a mount 
was developed made of pipe and steel plate. Although not established for mass production, the workshop 
manufactured about 500 of these mounts. 
 At the time, late July 1940, 2AFW was located under the chestnut trees of Lord Roseburyõs estate 
near Epsom. Since it was an RCOC unit, one could literally say that òunder the spreading chestnut trees 
where the village [workshop] smithy standsó these anti-aircraft gun mounts were forged! 
 The Vickers gun was not equipped for high-angle fire because its belt would jam. The workshop had 
to design and produce a special basket and guides to overcome this problem. In addition, since the Canadian 
machine guns had fine sights which were of little use against fast-moving aircraft, the workshop designed 
special wire sights, just a segment of a half-circle but all that was needed to track a plane. They made and 
installed hundreds of these sights.20,21 
 The mandate to operate òanywhere in Englandó required troop-carrying trucks. At the time, trucks 
did not have troop-carrying facilities. All the soldiers could do was stand up or sit on the floor. 2AFW 
designed and built lateral seats that could be collapsed on hinges so that the truck could be used for both 
cargo and troop-carrying. The workshop fitted hundreds of trucks with these. Obtaining the necessary 
materials was the real trick, however, as lumber was under strict control. It took months to get projects 
approved and lumber delivered. However, the workshop had learned that vehicles from Canada were arriving 
at Southampton crated in heavy lumber. A quiet word with Canadians at the dock solved the problem in a 
day. Hundreds of trucks were fitted out in short order.20 
 During the Blitzkrieg in France, havoc had been created by the hit-and-run tactics of the German 
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òfighting motorcyclesó: motorcycles fitted with side-cars on which machine guns were mounted. These could 
be extremely useful in the mobile defence role assigned to the Canadians. Therefore, special reconnaissance 
squadrons, one for each of the three brigades, were formed. Each squadron was to have about 75 or 100 of 
these fighting motorcycles.20,21 
 In June 1940 a shipment of motorcycles with side-cars, which had been consigned to France from 
the United States, was diverted to England. These, plus some English motorcycles, were sent to 2AFW to be 
converted into armed vehicles which, like those of the Germans, would have a cross-country capability. An 
English firm designed a swivel chair mount for the machine guns while the workshop built a platform on the 
side-car to install the mount. The workshop also modified the mount for high-angle fire and made adaptors 
for the three types of machine guns. 
 The unit, now located at Salamanca Barracks in Aldershot, worked around the clock. On Saturday 
afternoon, 6 July, there were 300 men working on the motorcycle project. Major Beecroft was called to the 
phone at 3:00 P.M. and warned that an enemy plane was approaching his area. At the same time the plane 
dove out of the clouds and dropped a stick of bombs. One bomb hit the corner of the parade square, where 
the machinery trucks were located on the edges of the parade ground partly concealed by trees, killing three 
and wounding thirty members of the unit.22 These were the first Canadian fatal casualties by enemy action in 
the UK during World War Two. (This is commemorated on a plaque, near the front entrance of Aldershot 
Command Headquarters, which was presented by Branch 466 of the Royal Canadian Legion and unveiled by 
Brigadier-General A. Mendelsohn.) Within a half-hour of the bombing the men were at work again and 
worked all night. They delivered many of the motorcycles the next morning.23 
 Sneak raiders, as Staff-Sergeant M.C. Stone called them, sporadically bombed and strafed workshops 
particularly in the south of England. One day in early February 1943 he noted, òAll day long we could hear 
him (German aircraft) bombing the villages around us, but not until about four-thirty in the afternoon did we 
get our share of it. I was standing near the gun shop when we saw this black twin-motored plane coming 
towards us very low. Then we saw tracer bullets coming from his tail so down we went. He passed us about 
one hundred and fifty feet up. I could see the markings, the Nazi cross on his side and tail quite plain and all 
the time he was spraying bullets as he tore along. Luckily he hit no one but there were many narrow escapes. 
Then just after supper another plane tried to bomb the road near the workshop. He missed.ó24 
 In December 1940 a Matilda Tank belonging to a British regiment was recovered and brought into 
2AFW. AQMS(WO2) W.M. Dalrymple lost no time in getting to work on it.7 In January the unit learned of 
the formation in Canada of 1st Army Tank Brigade.20 Consequently, WO2 Dalrymple and a dozen of the 
unitõs best tradesmen were attached to a British armoured formation to take intensive training on tanks. The 
workshop was preparing itself to support armoured warfare. 
 At about this time the unitõs neighbouring hospital, 15 General Hospital, was in a panic. Their North 
American equipment could not be connected to the British oxygen and nitrous oxide bottles because of 
different thread sizes. Within a day, and using their war reserve of bar stock, 2AFW made the necessary 
adapters.20 As part of the preparation for the Second Front this action was later extended to metric sizes used 
in Europe for oxy-acetylene welding equipment.22 
 
Training for the Second Front 
 By 1942, while the Canadians continued to build up their army to a five-division organization, their 
training shifted from defensive to amphibious offensive operations. The workshops supported this training, 
reorganized their workshops and procedures, and trained for the new equipment-oriented mobile style of 
tactics. 
 Reorganization came in three stages. In late 1941 the Army Field Workshops became Divisional 
Ordnance Workshop RCOC and the LADs were made separate units permanently attached to the units they 
supported. The SOME became ADOS(E). In 1942 the RCOC(E) was again reorganized and expanded to 
include corps- and army-level workshops. Finally, in January 1943 the Canadian army adopted the new 
REME organization but retained the RCOC(E) branch name (see page 268). As of this time the ADOS(E)s 
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became CREMEs and Privates became Craftsmen. Morale soared.25 
 The essence of the new REME/RCOC(E) tactics was repair as far forward as possible. The 
Blitzkrieg of 1939 and Rommelõs successes in North Africa had proven that recovery and repair in situ 
minimized the down-time of equipment, thereby increasing the availability of equipment critical to the 
conduct of the battle, e.g. guns and tanks. The success of this strategy was proved at the Battle of El Alamein 
(see page 34). 
 The rapid mechanization of the Army found the electrical and mechanical engineering service 
without a firm doctrine for repair and recovery under field conditions. It was mainly through trial and error 
in formation exercises that a policy was formulated. In 1941-42 such large scale exercises as BUMPER and 
SPARTAN involved virtually all formations in the United Kingdom, and assisted greatly in the development 
of a workable plan as they showed all too clearly the serious and urgent need for improved control at all 
levels. By the time that 1st Canadian Division and 1st Canadian Armoured Brigade left the UK for Sicily in 
July 1943, vast improvements had been made. 
 Armoured division exercises in Norfolk in the late summer of 1943 proved to be a good testing 
ground for divisional doctrines which had been developed after exercise SPARTAN in March. These 
exercises resulted in a much broader use of Advanced Workshop Detachments (AWDs) than had been 
experienced up to that time and also clarified divisional repair and recovery plans during rapid movement.26 
 Exercise HARLEQUIN, which took place on the south coast in September 1943, was devised to test 
embarkation procedures which would be required for the Northwest Europe assault. RCEME gained a great 
deal of valuable vehicle and equipment waterproofing experience through the exercise and from the Dieppe 
Raid, 19 August 1942. 
 
1 Canadian Base Workshop 
 On 1 November 1941, Colonel G.A. Secord was given the task of organizing and commanding 1 
Canadian Base Workshop (1CBW), Canadaõs first overseas base workshop.27 This workshop, destined to 
become the largest military workshop in the British Empire, was capable of sharpening hypodermic needles 
for the Medical Corps or rebuilding the most complex computer then available for the artillery. From 
watches to tanks, from voltage control regulators to radar sets, from revolvers to anti-aircraft guns, nothing 
was too light or too heavy, too simple or too complex or too small or too large to be repaired or rebuilt by 
the staff of 2,100 in the workshop in 1943. A year later, in 1944, the strength had been increased to 3,100 in 
anticipation of a heavy workload from the invasion of France (see Appendix 5).28 
 In recruiting the unit, Colonel Secord was allowed to recruit a surplus, with the understanding that 
only the best men would be picked to fill the establishment. The balance would be used to fill in gaps in the 
units left behind or to form a nucleus of any Ordnance workshop formed immediately after their departure. 
He had probably been given considerably more freedom by DND and probably a larger budget with which 
to raise a unit than any other commanding officer during World War Two. 
 The first draft of 50 men arrived in Camp Borden on 12 November 1941. Arrangements were 
completed for all training centres and depots in the district to have tradesmen ready for interviews. 
Interviewing and selecting tradesmen was a big task. Men under instruction and training at specialist schools, 
such as the 475 men at the Anderson School at London, Ontario, were paraded in classes by their instructors 
for interview. By the end of February 1942 the unit had been built up to 2,000 all ranks. 
 New buildings, now in use today as part of the technical training accommodation of the School of 
Electrical and Mechanical Engineering (SEME) of the British Army, were constructed by the Royal Canadian 
Engineers for the unit at Bordon, England. By May construction was far enough advanced that the unit 
moved into Bordon. However, because the unit had 400 machine-tools of all types, one of the problems in 
completing the workshop buildings was getting authority for a permanent hook-up to the National Grid for 
electrical power to run the machines. The unit used temporary hook-ups for power supply from mobile 
generating units until September when the permanent hook-up was completed.29 
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 Improvements to workshop facilities and capabilities were continuous. For example, in the summer 
of 1943 a new engine test building was constructed. This was a great asset in the testing and rebuilding of 
tank engines which had to have a minimum of 400-horsepower. That fall the workshop opened up a new 
chrome-plating plant for the purpose of chrome-plating the cylinder barrels of the tank engines. Meanwhile, 
the instrument shop made a rather unique pilot model of a stapler using stainless steel staples to close 
incisions instead of using sutures or clips. Later this shop made another special piece of equipment for the 
RCAMC called a dermatome. The function of this instrument was to remove a predetermined thickness of 
skin from a personõs body for use in skin-grafting. {There is, however, no record of the instrument 
mechanics testing the dermatome of their forearms as they did the stapler!} 
 As the buildup for invasion of France progressed 1CBW was called upon for many special tasks. In 
August 1943 the workshop commenced waterproofing tanks for the 5th Canadian Armoured Division which 
was preparing to go to Italy. In January 1944 the unit was tasked to waterproof 1,800 vehicles needed as last-
minute replacements to units requiring them before the invasion of France. 
 Later in January came a priority demand to overhaul 87 (later increased to 117) Sherman tanks for 
active operations. This order was to be given priority over everything else in the tank shop. But at the same 
time the War Office froze the supply of Sherman spare parts in preparation for the invasion. However, by 21 
February the workshop had completed 110 of the 117 Sherman tanks for the Canadians and, in addition, had 
processed 103 Ram tanks for the British. 
 The waterproofing of the assault vehicles started on 21 March. The assault units brought their 
vehicles to the shop where they remained until almost the last minute thus ensuring that everything was in 
readiness. The shop programmed itself to handle 80 vehicles a day. 
 The workshop also received a priority task of equipping forty 3-ton lorries with radios. However, 
most of the installation kit was not standard issue and had to be manufactured in the ancillary shops before 
the main program could commence. 
 On 15 May 1944 Colonel Secord attended a special ceremony marking the change from RCOC(E) to 
RCEME. The new War Establishment converting the rank and trade structure from RCOC to RCEME 
arrived on 5 June. The following day, all ranks were filled with both tension and enthusiasm on hearing that 
the Allied Armies has started the Second Front and 900 volunteers contributed blood to the emergency blood 
bank the RCAMC was building up to take care of casualties. 
 By August the first tanks arrived back from Europe for base overhaul. The engine rebuild rate was 
increased to 50 per day. By fall the shops were busy repairing and rebuilding several thousand ôBõ vehicles 
that had accumulated in their backlog. There was no shortage of volunteers for contributions to the blood 
bank. The shortage of infantry reinforcements began to be felt, however, and personnel in the shops who 
stepped out of line were threatened with a transfer to the infantry! 
 At yearõs end 1944 an easing off of the pressure of the war effort became noticeable in the 
workshop. But by March 1945 the backlog began to climb. Reinforcements were still required in Europe. 
This coupled with the general reduction in incentive plus the start of a trickle of officers and men being 
repatriated to Canada placed a new strain on the workshop. However, by a tremendous effort 1CBW was 
able to increase its output. The statistical records for the four-week period ending 26 March showed that all 
production records had been broken. 
 
Vehicle Assembly 
 Preliminary arrangements leading to the assembly of Canadian vehicles in England commenced 
shortly after the outbreak of war. Assembling vehicles in England in time of war was never an easy task for 
many reasons. For example, the British needed to use most of their facilities, there was the threat of aerial 
attack and, since vehicle components were initially shipped in bulk, there were parts shortages because of 
losses at sea and/or ships arriving at the wrong port. From 1941 on vehicles were shipped disassembled in 
crates. By the end of the war 88,000 transport and 9,500 armoured vehicles of Canadian origin had been 
assembled in at least 32 different locations.30 
 However, in 1940, in order to expedite the equipping of 1st and 2nd Canadian Infantry Divisions the 
bulk of the work was done in the Canadian Mechanization Depot. The Depot opened in May 1940 in a 
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factory in Southampton leased by General Motors Canada from a British railway company. By November 
4,200 vehicles had been assembled. Then disaster struck. On the evening of November 30, 1940 the Depot 
was destroyed by enemy incendiary bombs. 
 As the buildup of 1 Canadian Army progressed the number of vehicles assembled increased 
dramatically, e.g. 6,800 in 1940, 17,700 in 1942, 32,000 in 1944. By 1943 every possible location and source 
of labour was pressed into service. This led to the formation of 1 Canadian Equipment Assembly Unit 
(1CEAU) in late 1943. This unit was set up in Bordon adjacent to 1 Canadian Base Workshop31 and included 
a headquarters and three shifts. The officers and supervisors were drawn mainly from 1CBW and the 
commanding officer was Lieutenant-Colonel Bruce McAdam, who had been a company commander in 
1CBW. One shift was provided by 1 Canadian Ordnance Reinforcement Unit. Another was provided by a 
Transport Column (RCASC), which had three companies of drivers and its own workshop company. The 
third was provided by 30 (Windsor) Reconnaissance Regiment since it was available and, presumably, its 
soldiers were familiar with assembly work. 
 In one year 1CEAU assembled 8,600 vehicles. It was disbanded after D-Day and its staff sent on to 
other priority tasks such as reinforcements on the Continent and overhaul programs in 1CBW. 
 
Canadian Military Headquarters 
 At the outbreak of war the UK was considered as a base of operations for Canadian forces. 
Consequently, Canadian Military Headquarters, London (CMHQ) was formed on 26 September 1939 and 
quickly began to function as an advance component of National Defence Headquarters. CMHQ at that time 
included an OME with a small staff who supplied technical advice to the DOS.32,33 
 As the Canadian forces in the UK built up, so CMHQ expanded. The OMEõs organization 
eventually became the Deputy Director of Mechanical Engineering (DDME) Branch with a DDME and staff 
of administrative and technical officers trained in all types of electrical and mechanical equipment in the 
Army. The functions of the Branch included: liaison with DME NDHQ and other nations, operation of 
RCEME static installations in the UK such as 1CBW, preparing and distributing overseas engineering 
regulations, assisting in the formation of new units and controlling the flow and training of reinforcements at 
1 Canadian Ordnance Reinforcement Unit (1CORU). 
 
Canadian Reinforcement Unit (CRU) 
 Of the units commanded by CMHQ, one of the most important was the CRU. Although primarily a 
reinforcement pool, it had the task of training new arrivals from Canada and its headquarters included an 
OME and three LADs - 63, 64 and 65 - which supported the nearly 1,500 vehicles used for training.34 
 One of the units of the CRU was 1CORU, formed in July 1941 with a staff of 160. In a year this 
was increased to 380 and doubled again as the Canadian Army built up. In the first year this unit trained or 
tested 9,000 tradesmen in such trades as motor vehicle fitter, armament artificer and electrician. In addition, 
several specialist workshops, such as 1 Radar Battery Workshop and 1 General Troops Workshop, were 
formed at 1 CORU which was located at Bordon Camp òjust across the street from 1 Canadian Base 
Workshop.ó35 
 In July 1944, some time after the formation of RCEME as a separate corps, 1 CORU was officially 
redesignated 1 Canadian Ordnance and Mechanical Engineers Reinforcement Unit. A year later it was 
disbanded and reorganized as No. 1 Canadian Rehabilitation Trades School with a mission to help prepare 
soldiers for their return to civilian life.36 

Radar Technicians 
 Another responsibility of CMHQ was administering the many Canadian soldiers who were on course 
at or attached for employment to British Army units throughout the UK. Included in this group were a 
number of radar technicians. In the aftermath of Dunkirk the British expended considerable effort toward 
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improving anti-aircraft defences. Gun sites sprang up, many to be fitted with fire control radar. Trained 
technicians were in short supply. Therefore, assistance was sought from CMHQ.37 
 Ultimately about 20 Canadians were selected and sent on a six-week course in December 1940. The 
following spring they were posted to British units. Some, like Sergeant W. Edwards, a member of the heavy 
anti-aircraft artillery brigades in London for two years, were posted to operational units. Others, like Sergeant 
W.R. Willing, who was posted to an anti-aircraft division workshop near Liverpool, were sent to British army 
repair units. 
 Initially the radar equipment used was British. When a new Canadian-designed radar became 
available in early 1942, these technicians were recalled for training on it and then posted to 1 Canadian Radar 
Location Unit. However, as Sergeant Edwards noted, he had an opportunity to try one of the new, easier to 
use Canadian radars while still with his British unit in London.38 His gun crew knocked down a German 
plane on their first try! 

Lessons from the Battle of El Alamein 
 The Battle of El Alamein was the first test in battle of the newly formed Corps of Royal Electrical 
and Mechanical Engineers. General Montgomeryõs plan was heavily dependent on Armour which would have 
to cross minefields. To help assure maximum availability of this equipment, the REME plan emphasized 
having recovery and repair resources well forward with the front line fighting troops. 
 Recovery elements moved with the forward tanks. Repair elements of armoured regiment LADs 
were brigaded forward as first-line repair workshops on main axes of advance. As the battle started reports 
were at first disappointing. But this was quickly disproved. Of the first 113 tanks recovered, 66 were repaired 
and returned to action by the brigaded LADs.39 Ensuring the availability of these tanks affected the course of 
the battle. 
 The importance of equipment on the outcome of the battle is exemplified in the first award of the 
Military Cross to a REME officer, Lieutenant D.S. Holmested, a Canadian. His citation noted: òHis coolness 
and complete disregard for his personal safety, not only saved a valuable vehicle from falling into the hands 
of the enemy, but set to all ranks the highest example of courage and devotion to duty.ó40 Lieutenant 
Holmested died from wounds received during this incident. His Military Cross was posthumously awarded. 
Lance-Corporal A.H. Guyton, another Canadian serving in REME, was also killed in the same action. They 
are both buried where they fell. Their names are included in the EME Branch Honour Roll. Their actions set 
the standard for the new corps and for all Craftsmen. 

The Dieppe Raid 
 òAmidst heavy shell fire the TLC beached. The tanks rolled off one after another. They got into 
difficulty on the small rock shingle about twenty yards from the water. Six or seven of us followed the tanks. 
We crouched in the shelter of them and crawled from one to another trying to get inland but we couldnõt do 
it.ó So reported Private C.J. MacDonald of 2nd Divisional Ordnance Workshop RCOC on returning from 
the Dieppe Raid.41,42 
 He was one of seven RCOC(E) armourers of a composite RCOC/RCASC group who landed as part 
of the raiding force.43 Four returned to England.44 One was killed during the battle on the shore. Two 
remained on shore and were captured.45 One of them, Private C.S. Norman, died in captivity and the other, 
Armourer/Staff-Sergeant R.E. Crumb, escaped to Allied lines near the end of the war. Fifty years after the 
raid he returned to Dieppe as part of a Department of Veterans Affairs Commemorative Tour. He visited the 
Brookwood Memorial in England on which is inscribed Normanõs name. In the Dieppe Canadian Military 
Cemetery he laid a wreath on the grave of his friend, Lance-Corporal H.W. Grear, who was the first of 
Canadaõs Craftsmen to have been killed by enemy action on enemy territory in World War Two. 
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 Early in 1942 a reconnaissance in force to France had been planned in order to acquire all the 
information necessary before launching operations on a much larger scale. 2nd Canadian Infantry Division 
was selected to provide the raiding force. A small group of armourers were to be part of that force. Their 
task was to distribute ammunition, help with the wounded and assist in bringing back captured German arms 
and equipment. They came from 2 Divisional Ordnance Workshop (RCOC), the divisionõs workshop.46 
 Armourers. Staff Sergeant Crumb recalled, òIn early June the division moved to the Isle of Wight 
for training, especially for sea-borne landings. About a dozen of us from the Ordnance workshop practised 
landing with Jeeps, loaded with ammo, to be dumped at a pre-arranged rendezvous and then return to our 
TLC (Tank Landing Craft) with wounded. The Jeeps were fitted with three wire mesh litters. In early August, 
I was one of a dozen Ordnance and Engineers who were moved to a billet near Winchester. We spent about 
two weeks loading Bren magazines and other preparations for the upcoming raid. The Engineers made up 
Bangalore torpedoes and other explosive charges. It was here that I met Hank Grear and Claude Norman.45 
 òOn August 18th our officer, Major F.E. Bell, told us, òThis looks like the real thing. I wish I was 
going with you.ó We boarded our vehicles and moved out to New Haven where we went aboard a TLC. It 
carried 3 Churchill tanks, but we had no Jeeps. The men assigned to me were not on the previous raid 
preparations so I had to brief them on our rendezvous and possible duties. Our TLC moved out as it was 
growing dusk. I do not remember getting much sleep that night. 
 òLong before our landing craft touched the beach, we could hear firing. We were on the second 
wave. It was 6 a.m. and full daylight when we landed. We were constantly under fire. A shell hit our craft, 
knocking out the bridge and wounding the Captain in the face. Another shell hit the engine room. Another 
set the magazine on fire. There was more danger from shells exploding from the magazine than from enemy 
fire. Next, I heard Claude Norman holler to me to give him a hand with a stretcher. I jumped up and gave 
him a hand and we took a wounded man off the burning TLC and set him under the ramp for protection. 
Then we went back for more. 
 òLater I took my rifle and stood up in the front of the TLC by the side wall and fired at a hut up on 
the cliff. Claude Norman lay under the ramp and fired at a German sniper who was in the top of the Casino. 
We got word to one of the tanks. It fired an armour-piercing shell at the wall by the Casino window. No 
more sniping. 
 òAn R-Boat (assault craft) came in to evacuate the wounded, so we began loading. It soon was so 
full of men that it grounded but the rising tide helped us to free it. As it pulled away from shore, it was 
straddled by machine gun fire. Iõm not sure if anyone was hit. A soldier waved a white flag, then slowly stood 
up, holding the flag up. In a few minutes, some German soldiers appeared, and slowly we all started up the 
beach. Claude Norman and I picked up an engineer friend who was wounded in the knee and we helped him 
up the beach and into town. For us the raid was over.ó 
 Prisoners of War. Norman and Crumb became prisoners of war. Lance-Corporal Grear was last 
seen wounded and helping others at the waterõs edge.47 Sadly Norman died while a prisoner. (He and Private 
Cusson, who died in Hong Kong, are the only known Canadian Craftsmen who died as Prisoners of War.) 
 òFrom the moment of capture, your first thought is to try to escape,ó noted Staff-Sergeant Crumb, 
òThe thought possesses you day and night. You examine every possibility. Prison camp life taught me how 
vital discipline was to survival. Even when the water froze in the huts in winter, I would go out in the 
morning and wash my face in the snow, comb my hair and straighten up my clothes. We had to stay above 
our circumstances.ó 
 On one of his escapes he recalled that he and friend walked through the city of Dresden 10 days 
after it had been devastated by Allied bombing. òIt took us 6 hours to walk from the outskirts to the city 
centre. The city still burning, houses collapsing into the streets, dead still laying about. German soldiers were 
watching for looters. It was scary, if the people knew who we were, we imagined being lynched. But nobody 
paid any attention to us, everyone seemed to be wrapped up in their own misery.ó Later, he was recaptured. 
His guard - whose family had been killed in the bombing of Dresden - bore no animosity, simply saying: 
òDas ist Kreig - thatõs war.ó45 
 On his first six escape attempts Staff Sergeant Crumb was recaptured. In April 1945 as the Russians 
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approached his Prisoner of War camp he escaped yet a sixth time and reached American lines. At warõs end 
he was in England and on June 29th he experienced: ò...a glorious sight. We sailed out of the fog into bright 
sunlight, there in front of us were the beautiful green hills, flanking the city of Halifax. The picture came so 
suddenly before us that not a man could speak, we just crowded the rails (of the ship) to drink in the 
wonderful sight. It was like all the dark years of war were truly over, and we were home to the land of the 
free.ó 
 The Lance-Corporal H.W. Grear Building. A year after his capture, Staff-Sergeant Crumb 
received a letter from Lance-Corporal Grearõs widow. He confirmed for her that her husband had been killed 
during the raid. That was the last he heard from her. On June 28, 1994 the 3PPCLI named their Maintenance 
Platoon building, òThe Lance-Corporal H.W. Grear Buildingó. All attempts to find Grearõs next-of-kin failed. 
Appropriately, Staff-Sergeant Crumb officially opened the building to an appreciative audience that included 
30 young Craftsmen from the unit and the base. 
 61 LAD - The Calgary Regiment. During April the Calgary Regiment was on a major exercise in 
Sussex. One evening Captain W.S. Hunt, commanding 61 LAD, was asked to prepare a list of parts required 
for six weeks of hard training.48 A prodigious list was quickly prepared, accepted by the CO, and despatched 
to headquarters. Something indeed was in the wind! For, despite some comments, the parts arrived - but at 
the Isle of Wight, where the regiment had moved in early May to start combined operations training. In June 
they were briefed on the Dieppe raid plan. 
 The regimentõs newly-received Churchill tanks had to be waterproofed for an eight-foot wading 
capability. Captain Hunt supervised the waterproofing program as well as day-to-day repairs. Tank Design 
Establishment personnel helped. A civilian firm manufactured the exhaust and air intake extensions. 
However, Captain Hunt had to coordinate delivery schedules, help on the design, and consult on fitting 
problems. To mount the kit, all arc-welders in the Canadian Army were under his command for a 
considerable time. 
 Even as 61 LAD was working on its unitõs tanks, other LADs and workshops were assisting in 
preparations for the raid. For example, Captain R.G. Struthers commanding 55 LAD attached to the Fort 
Garry Horse had his welders working full-time that summer making shaped cone charges for bridge 
demolitions and Bangalore torpedoes for destroying barbed wire.49 
 For the assault the Calgaries were reduced to a minimum scale. The repair and recovery plan was 
also pared to the bone. Each squadron would be accompanied by six fitters in a truck. The OC of the LAD 
with a senior NCO and two mechanics in a jeep would coordinate their activities from a centrally-located 
crossroads. Communication would be by radio receivers. On withdrawal Captain Hunt was to ensure that all 
tanks were embarked and that no casualties were left on the beach. 
 The plan was never executed. The LAD remained in their TLC in the boat pool a couple of miles off 
shore. They could only watch and listen to the decimation of their regiment and then sadly they had to turn 
home. Their only consolation was that 27 of the 30 tanks made it to the shore. 
 But the rocky beach played havoc with tracks and suspension of the Churchill tanks, a point that 
tank designers noted for future use. The raid also illustrated many points useful for beach recovery and 
control. The lessons and experience of Dieppe were used to help prepare equipment and make repair and 
recovery plans for the D-Day landing less than two years later. 
 

Observers to North Africa 
 The campaign in North Africa provided an excellent opportunity for studying at first hand the latest 
repair and recovery techniques in field operations. Consequently, several Canadian officers and NCOs were 
attached to First British Army for three months in early 1943. The group included Majors C.R. Boehm, S.D. 
Clarke, R.H. Noble50 and L.D. McBride. 
 The group toured many REME units and their resulting report included many ideas which 
confirmed or were incorporated into RCEME doctrine. Among their findings was that the key to fast and 
efficient repairs was the supply of parts promoted by close cooperation between workshop and OFP and the 
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timing of the supply of parts to the development of the battle. They advocated technical supervision of LAD 
by brigade workshop commanders as well as locating recovery equipment well forward.51 
 By the spring of 1944 equipment and men were pouring into England in preparation for the invasion 
of France. There was an extensive combat and combat service support training program. The staff at CMHQ 
was busy developing waterproofing methods. Workshops and LADs were busy readying equipment for 
invasion. Repair and recovery plans were developed for the deployment and embarkation in England and for 
landing on the beaches of Normandy. The experience gained from observation in North Africa, repair and 
recovery in Italy, and from the Dieppe raid added the final polish to preparations. The stage was set for D-
Day. 
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 3 
Chapter 3 - SICILY AND ITALY  

 
  òAs night fell we braced ourselves against the rolling of the ship. By dawn the ship was strangely 

still. I do not know what we expected to happen during a landing over enemy beaches. Perhaps Dieppe was 
still in our minds at that moment,ó recalled Lieutenant-Colonel J.K. Bradford, CREME 1st Canadian 
Infantry Division, just before landing at Pachino on 10 July 1943.1 RCEME had entered the crucible of 
war in a campaign which set the tone for the pride of accomplishment and esprit de corps that has carried on 
down to the present.ó2 

 
Campaign Outline 
 1st Canadian Infantry Division, supported by the Three Rivers Regiment of 1st Canadian Armoured 
Brigade, landed on the beaches of Pachino on 10 July 1943 as part of an Allied two-corps assault on Sicily. 
Over the next five weeks the division fought first north then east through the narrow twisting gorges of 
mountainous central Sicily. Then, passing into reserve before Mount Etna, the division prepared for a landing 
in Italy. 
 On 3 September the division and the armoured brigade landed almost unopposed at Reggio, 
Calabria. The Germans retreated north and the Italians surrendered. Pursuing the enemy almost without 
contact for six weeks, the Canadians moved swiftly along the southern coast of Italy then turned northwest 
to the Foggia airfields. Moving into the central Appennines they captured Campobasso. Then the enemy 
vanished and the Canadians halted to shorten their greatly-extended supply lines, overhaul equipment and 
prepare for winter.3 
 Shifting right to the Adriatic coast the Canadians assaulted the German Winter Line on 1 December 
1943 capturing Ortona four weeks later. By the end of January 1944 their attack ground to a halt. 5th 
Canadian Armoured Division came into action in February. The Canadians, now at corps strength, held the 
line. 
 During April, 1st Canadian Corps was shifted west for the attack on Rome. 1st Armoured Brigade 
supported the assault by the 13th British Corps across the Gari on 12 May 1944. Four days later 1st 
Canadian Corps took over the lead in the attack up the Liri valley. Two weeks later - on the eve of the Allied 
landings in Normandy - Rome fell. 
 After a seven-week rest the Canadians moved north for a show of force before Florence. Then, 
while 1st Armoured Brigade continued to support an attack northeast from Florence, 1st Corps, having 
shifted once again to the Adriatic coast, attacked the Gothic Line in late August. Rimini fell on 22 
September. Then the rains came and the advance slowed down. 
 The Canadians had a brief rest and then resumed their slow advance in the waterlogged Romagna. 
Another brief rest was followed by another month of bloody river crossings. In January the ground froze and 
the Canadians inched their way up to the Senio River and stalemate. 
 In February the 1st Canadian Corps withdrew from the line and started the long trip via Leghorn, 
Marseilles and the Rhone Valley to join their brethren of 2nd Canadian Corps in 1st Canadian Army. 
 
Campaign Support - RCEME  
 The Italian campaign was started as a temporary expedient to relieve the pressure on Russia, thereby 
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maintaining the momentum (of the victorious North African campaign) in the war against Germany.4 
However, the main effort was to be Northwest Europe. Consequently, after the capture of Rome, troops 
were withdrawn and the Italian campaign became one of limited means. Campaign support, which included 
RCEME, was a crucial factor. 
 In supporting the campaign, Canadaõs Craftsmen distinguished themselves. Whether on the 
battlefield or in the support areas they worked hard to assure an adequate flow of combat-ready equipment. 
Often the results of their efforts to repair, recover, design, modify or manufacture equipment had a direct 
effect on the course of battle. 
 On 16 September, 1944 during the Battle for the Gothic Line Sergeant R.L. Kelly of 67 LAD 
attached to 7th Anti-Tank Regiment went forward to Polerelli to repair a knocked-out self-propelled gun. 
Skilfully and courageously he worked several hours in total darkness. Despite heavy shelling and mortar fire, 
he completed the task by dawn. Two days later he repaired another gun under similar conditions. It was 
essential that the gun be back in action as the enemy had Tiger tanks in the area. On many other occasions he 
repaired guns and vehicles in the most forward areas, ensuring that much-needed equipment was fit to use. 
Sergeant Kelly was awarded the Military Medal.5 
 During the final advance to the Senio River in December 1944, the Lord Strathconaõs Horse were 
required to cross a hastily-built bridge over the Fosso Munio. However, before leading the tanks across, 
Captain J.G. Wilkin, commanding 53 LAD attached to the unit, went forward on foot in the face of heavy 
enemy shelling (estimated by one observer to be falling at the rate of 150 rounds per minute in the area) to 
examine the bridge.6 He found that the bridge had been launched at such an angle that it was impossible for 
tanks to use it.7,8 
 Captain Wilkin quickly called forward the Engineers to improve the ramp with an armoured 
bulldozer. The unitõs tanks started across the bridge but the second became bogged down completely 
blocking the route. Captain Wilkin again went forward on foot and arranged for the use of a nearby 
armoured bulldozer. The driver, one of those sappers who never accept defeat, reversed his machine up to 
the site while Captain Wilkin and his two recovery crew members carried the heavy tow cables. They made 
the hook-up to the tank and directed its recovery, thereby clearing the bridge and ensuring the support 
essential for the bridgehead on the far side. Captain Wilkin was awarded the Military Cross and the engineer 
driver, the Military Medal.7 
 In early 1944, the 5th Canadian Armoured Division replaced an Indian division in the line in the 
Ortona Salient. On 8 February 1944, Sergeant R.L. Hurry of 11th Canadian Infantry Brigade Workshop was 
manning a divisional recovery post at a bridge in the forward zone. He was notified that a scout car carrying 
secret wireless equipment was bogged down in a minefield, under direct enemy observation. Without 
hesitation, he moved forward with his crew and despite intense mortaring recovered the vehicle. Two days 
later, three tanks of the Perth Regiment became mired in washed-out roads. Sergeant Hurry and his crew 
built a road to the tanks, labouring for more than six hours under threat of mortar fire to do so, and 
recovered the tanks in time for an attack next day.9 Sergeant Hurry was awarded the Military Medal. (On 3 
March, 1987, friends and members of the Hurry family gathered at the Canadian Forces Base Petawawa. In a 
simple, moving ceremony the new workshop building of Maintenance Company 2 Service Battalion was 
named the òSergeant Robert Louis Hurry M.M. Buildingó as tribute to a man who had served his country 
with courage and determination.) 
 Perhaps the most outstanding example of combat service support under fire having a direct effect on 
the battle occurred at the start of the fighting for Rome on 12 May 1944, with an assault across the Gari 
River on the Gustav Line. The success of this assault was greatly influenced by an extraordinary act of 
innovation and courage by Captain H.A.G. Kingsmill. In the days before the assault Captain Kingsmill, 
commanding 61 LAD attached to the Calgary Regiment, devised and built a novel device for launching a 
Bailey bridge across the 60-foot wide river. The bridge, 100 feet long, was carried forward on two tanks. The 
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lead tankõs turret had been replaced by rollers and supported the front of the bridge. The rear of the bridge 
rested on the rear tank. The idea was that the lead tank would drive halfway across the river, then the rear 
tank would push the bridge across. The night before the assault, conventional bridges were constructed at 
other sites. There was no activity at the site selected by Captain Kingsmill until early morning. Then, as a 
result of many rehearsals and careful preparation, the bridge framework was quickly assembled. Under direct 
enemy observation and intense gun fire, Captain Kingsmill coolly walked backwards over a distance of 500 
yards in front of the tank-borne bridge. He directed it successfully into place at the first attempt. Wounded 
by an exploding shell, he remained at the river crossing during the final securing of the span. When an enemy 
counterattack developed from the opposite side of the river, he climbed inside one of the supporting tanks 
and methodically proceeded to machine-gun the German fire position. Determined to stem the attack, he 
called for and received artillery support. Not until the counterattack was beaten off and the bridge firmly in 
place did Captain Kingsmill leave to have his wounds tended. His gallant action contributed directly to the 
smashing of the Gustav Line. Captain Kingsmill was awarded the Military Cross.10,11 
 Meanwhile, at another crossing 500 yards away, half the tanks of the Ontario Regiment had crossed 
the Gari only to become mired in the marshy river flats directly in front of enemy positions a scant few 
hundred yards away. Captain G.L. Patton and Sergeant F.L. Carson of 59 LAD supporting the regiment, 
while working under continual heavy fire, succeeded in recovering 23 bogged tanks while in full view of the 
enemy. Captain Patton was awarded the Military Cross and Sergeant Carson the Military Medal.12 (A half 
century later friends and members of the Carson family gathered at the Canadian Forces School of Electrical 
and Mechanical Engineering on June 18th, 1993. In a simple ceremony the Schoolõs new vehicle training 
building was named the òSergeant Frederick Lyall Carson M.M. Buildingó as tribute to a man who had 
served his country with bravery.) 
 These incidents are representative of several in which some of Canadaõs Craftsmen, officers and 
men, were decorated for gallantry under fire. Others were mentioned in dispatches. Many others performed 
equally as valiantly without special recognition. Less dramatically, behind the front lines they kept the 
machines of battle going. 
 During the fight for the Gothic Line in August 1944, 5th Armoured Brigade suffered many 
casualties. For example, on one day alone, 31 August, the British Columbia Dragoons had a dozen tanks 
knocked out and two dozen more temporarily disabled.13 However, as 5th Armoured Divisionõs commander, 
Major-General Hoffmeister, noted in complimenting the brigadeõs workshop, their work òkept the brigade in 
good running order despite the poor replacement situation (and high casualties) during the action.ó14 
 During battle it was the duty of Sergeant F.A. Ouimet, the armourer of the Ontario Regiment, to 
move as for forward as possible behind the tanks in order to carry out immediate repairs to tank machine 
guns. Because of high rates of fire barrels often needed replacement and, consequently, he always carried a 
good stock in his vehicle. In one incident, as the unit was supporting the Indian Division prior to the assault 
across the Gari, he changed a machine-gun barrel under fire on a tank while it was under enemy fire and was 
engaging targets near Monte Cassino. For this and other similar incidents Sergeant Ouimet was Mentioned in 
Dispatches.15 
 In the advance from Reggio to Taranto, the tanks of the Calgary Regiment were often hindered by 
mined roads, blown bridges and very narrow streets. The hilly country and soft soil combined to keep the 
heavy tanks on the few good roads. 61 LAD supporting the regiment stayed close to the tanks on these long 
moves and was frequently called upon for difficult recovery jobs. On 13 September, as Captain W.D. 
Schofield noted in his war diary, he òcame across a tank that was leaning very badly over the side of the bank 
...tried to pull it out with the recovery vehicle but unable to move it ...put two tanks and the recovery vehicle 
on it and took it on down the bank. The job took most of the day.ó16 
 However, Captain Schofield had more problems the next day when he went òto the tanks and waited 
until all the traffic was through [Catanzaro] and then proceeded to pull the tanks through the street which 
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was narrower than the tanks! This took until 0430 hours the next morning.ó 
 Even before the Italian campaign began, all hands were busy during the spring and early summer 
modifying new equipment, waterproofing their own unit vehicles and inspecting and instructing on other 
unitsõ waterproofing. Training took place in Scotland. The complete switch from Ram tanks to Shermans 
gave the workshops a lot of hard work. In the short time allowed, getting acquainted with an unfamiliar tank 
and the 75mm gun with which it was armed was no easy task.7 
 The planning for the Italian campaign had been done as an extension to the North African 
campaign. But Sicily and Italy were not flat desert and the Germans made the most advantage of the terrain. 
It was the turning point of the war as priorities shifted to forthcoming Northwest Europe campaign. Not 
everything could be foreseen or provided. 
 Consequently, as the campaign progressed, the lengthening lines of communication, the shortages of 
equipment and parts and the heat of battle on muddy plains or narrow mountain gorges created special 
problems demanding technical solutions that had to be worked out and quickly implemented on the spot. It 
was engineering in action! Some examples are: beach recovery, the Olafson bridge, battlefield recovery and 
equipping 5th Armoured Division. 
 
Engineering in Action 
 Beach Recovery - Pachino. In the assault, recovery on the beaches was carried out by a specially-
formed Beach Recovery Group and the recovery vehicles of the LADs. Valuable assistance was given to 
those units which had to land in up to six feet of water with òBó vehicles, although many units were 
fortunate enough to land dryshod.17 
 Olafson Bridge. During operations in northeast Italy in the fall of 1944, the commander of 3rd 
Infantry Brigade, Brigadier J.P.E. Bernatchez, felt that the infantry urgently needed a light footbridge for 
crossing the numerous canals and rivers between Rimini and up to and past Ravenna in the Po River 
valley.18,19 He asked his BEME, Captain E.A. Olafson, to build such a bridge. Captain Olafson and his 
AQMS, Warrant Officer (Class 2) C.C. Houghtaling, designed and manufactured a bridge using half-inch 
steel pipe in sections or spans of fifteen feet. The spans had a strong gusset built on the ends so that they 
could be pinned and trussed to one another to make a bridge up to 75 feet in length. Each section was tested 
by placing the ends on blocks and having men stand at two-foot intervals across the span. 
 A special workshop of about 45 men using all the welding equipment available from 15 different 
units in the division was set up, running three eight-hour shifts 24-hours a day for over a month.20 Although 
material and welding rods were very difficult to obtain, enough bridging was built to supply each brigade 
with four sets 75 feet in length. Captain Olafson and Warrant Officer Houghtaling were appointed Members 
of the Order of the British Empire. 
 RCEME constructed this bridge rather than the Engineers because of the latterõs very heavy 
workload and lack of the welders required for this type of work. The bridge proved so satisfactory that when 
1st Division arrived in Holland in April 1945 a workshop was set up at Hengelo to build more bridges. 
However, the war ended just as this work got underway.18 
 Battlefield Recovery. On 21 December, 1943, Captain J.C. Armstrong commanding 60 LAD 
attached to the Three Rivers Regiment received a message that six tanks were bogged down in the minefield 
during the advance to Ortona. The tanks which had been supporting an infantry attack were buried up to 
their sponsons in mud, well forward of the infantry line and exposed on three sides to mortar, machine gun 
fire and sniping. The tanks were needed for a further attack planned for the 24th. Sappers had cleared a route 
through the minefield by the 23rd. By two oõclock that afternoon Captain Armstrong and Sergeant F.J. 
Fontaine each commanding a recovery tank proceeded to extricate the tanks from the battlefield. They 
finished by five oõclock. Their efforts ensured that the tanks were available for the attack as scheduled. 
Captain Armstrong was awarded the Military Cross and Sergeant Fontaine the Military Medal.21 (On 
November 17, 1994, nearly a half century later, friends and members of the Armstrong family gathered at the 
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Militia Training and Support Centre Meaford. During a moving ceremony the Centreõs new maintenance 
building was named the òMajor John C. Armstrong, M.C. Buildingó as tribute to a man who had served his 
country with courage.) 
 Equipping 5th Armoured Division. A shortage of shipping space had forced the 5th Division to 
leave its heavy equipment in England. Consequently, it had to take over the vehicles and equipment of 7th 
British Armoured Division which was moving from Italy. The equipment - including tanks, heavy gun 
tractors and medium guns - had been in action a long time and was in poor condition. Re-equipping the 
Division was a lengthy process and involved a lot of hard slugging for the workshops. 
 Great dissatisfaction was expressed over the condition of this equipment and the fact that a high 
percentage of the transport was òtwo-wheel drive.ó This might have served on a dry and level desert but the 
mountain grades and winter mud of Italy were another matter. To make matters worse, it appeared that a 
natural spirit of camaraderie among the veterans of the desert fighting had led to unofficial ôswappingõ of the 
7th Divisionõs better vehicles for the worst in other units and formations of the Eighth Army before the 
Canadians arrived and it was these latter vehicles which passed into the hands of the Canadians. However, 
the job had to be done so the divisionõs workshops set up shop and went to work.14 
 In 1st Medium Regiment the fall of shot from newly issued guns was not consistent, nor had there 
been time to calibrate the guns or diagnose faults, other than to blame the notoriously inaccurate maps. 
Finally, however, just before Ortona, Staff-Sergeant Houston of 10 LAD attached to the regiment went to 
work with a vengeance. Guns were dismantled one by one. Recoil systems were inspected and palliative 
treatment applied. From more than one gun a full handful of sand was extracted from the vital recoil system. 
Water for buffer fluid was found in others. Most buffer and recuperator rods were red with rust but, with 
fiendish delight, Staff-Sergeant Houston used strictly forbidden files and emery paper to restore them to 
working order.22 
 Throughout this, their first campaign, Canadaõs Craftsmen developed the RCEME System - forward 
AWDs, divisional recovery officer, CREME communications and liaison with other services. 
 
Developing the RCEME System 
 òThe majority of the work of RCEME is done before and after the battle. This in no way detracts 
from the work of attached RCEME tradesmen, LADs, AWDs, telecom sections and recovery during battle, 
which is vital,ó wrote Lieutenant-Colonel A. DeMaio, CREME 1st Division, in his report on the battle for 
Rome in May 1944.23 In planning for this battle he considered type of terrain, traffic routes, bridges, 
diversions, the battle plan, employment of brigades, frontages, etc, in order to answer two questions: how 
could brigade workshops and the divisional recovery plan best serve the brigade groups. During the battle 
òno gun or vehicle became lost to the Division through lack of repair facilities. He was on the road day and 
night supervising his RCEME road patrols and by his unfailing good humour kept morale at the highest 
pitch.ó24 Lieutenant-Colonel DeMaio was appointed an Officer of the Order of the British Empire. 
 It became normal in battle to send an Advanced Workshop Detachment (AWD) from the brigade 
workshop forward with the brigade headquarters. However, because a breakthrough and rapid follow-up by 
1st Brigade was anticipated for this battle, a double-sized AWD comprising 2 officers and 40 men was sent. 
The best men available were chosen and given sufficient technical equipment, tools and spares to be self-
sufficient for a considerable time. 
 As the battle developed normal AWDs were sent to the divisionõs other two brigades. These three 
AWDs completed nearly 600 jobs and the main workshops completed over 500 jobs in support of the battle. 
An analysis of the jobs done in the main workshops showed: mechanical failures- 95%, battle casualties- 2%, 
and road accidents- 3%. In the AWDs the percentage of battle casualties was higher. Shrapnel took a 
considerable toll on radiators, petrol tanks, tires, etc. However, unless a vehicle received a direct hit it was 
usually possible for the AWD to get it running again. 
 A further innovation came later in February 1944. A Divisional Gun Shop Detachment made up of 
the armament sections of the three brigade workshops became a production line and a standards line. To 
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save backloading and/or movement of repair crews and spare parts over long distances on congested, narrow 
and often muddy roads the Detachment was moved as close to the gun positions as practical. In addition, 
during battle one of the armament sections was moved forward as an AWD to give immediate service to 
guns temporarily knocked out of action. This arrangement was so successful that it continued to the end of 
the war.20 (Based on this innovation in providing EME services, òRepair as far forward as possibleó and 
òUse Mobile Repair Teamsó became EME tenets in 1994.) 
 In order to coordinate recovery work and maintain liaison between posts, the officer in charge of the 
forward AWD was detailed as Division Recovery Officer. All workshop recovery vehicles were placed at his 
disposal. He was given a No.19 Wireless Set for communicating with CREME HQ. This worked so well that 
it was decided to appoint a full-time Division Recovery Officer. 
 The CREME did not always have a òwireless setó as Lieutenant-Colonel Bradford noted earlier in 
the fall of 1943. òIt was one of the improvisations that we experimented with after we had left Foggia. 
Signals had cooperated to the extent of providing the actual wireless vehicles. I supplied the operators from 
among my own men. Each workshop had one set and there was one outside my caravan with its 
accompanying noisy little generator set. This ad-hoc CREME net was also used by the divisional surgeon for 
a similar link with his opposite number at Corps. Before long we found that we were far outstripping any 
legitimate Signals installation in the Administrative areas as far as traffic volume went. Valuable men who 
had formerly been used as DRõs were now available for other duties.ó25 
 During the latter half of December 1943, as the battle for Ortona raged, several important meetings 
took place in order to improve RCEME services. As a result of a meeting between the OC of the Divisional 
Signals Squadron and CREMEõs Telecom Officer, Captain MacRae, a system of constant inspections and 
immediate repair service was established. Complaints on the repair work soon ceased. Signals brought the 
work in to the telecom section, a great deal of work was performed and the curve of inspections levelled out 
at a high figure during re-fit and battle. In addition, the telecom sections from the workshops were brought 
forward where they often worked with the signals maintenance sections. Location states and large RCEME 
signs were introduced to assist front-line units to locate telecom services night and day.20 
 When 2 Canadian Infantry Brigade Workshop landed in Sicily the instrument section didnõt have a 
workshop van. òAll that we had was a 15-cwt truck to stow the tools for 5 tradesmen,ó recalled Artificer-
Staff-Sergeant F. Griffen. òWe had to do all of our repairs out in the open. We had had British equipment 
while in England. However, we were not allowed to take it with us because of lack of space on the ships. 
Nevertheless, we quickly made a deal in Italy and got a German Ford 3-ton truck on which was mounted an 
Italian made wooden van body. It was fitted with work benches and we used it throughout the campaign.ó 
Again Craftsman ingenuity had prevailed! òHowever, when we packed up to go to Holland we had to leave 
our van behind. When we arrived there we were issued 60-cwt office-van trucks in which we mounted work 
benches.ó26 One of the lessons of the campaign was the necessity of workshop vans in which to properly 
carry out repairs to delicate instruments. 
 By spring 1944 the RCEME organization comprised fifty units or headquarters. This included thirty-
five LADs, seven second-line workshops, three third-line workshops, one recovery company, four CREME 
headquarters, one DEME headquarters and attached RCEME tradesmen to units. In all there were about 
4,000 in this RCEME organization. 
 Even as this RCEME system was developing, an impressive record was being compiled by Canadaõs 
Craftsmen in units, workshops, AWDs, LADs and recovery companies. A craftsmanõs life was work - but not 
always all work. Nevertheless they shared the dangers with the fighting troops and often came under enemy 
fire. 
 
A Craftsmanõs Life 
 On the night of 28 November, 1943, Armament-Staff-Sergeant J.A. McCoig was engaged on special 
recovery work on the Sangro River Crossing. During this period an ammunition column parked on the lateral 
road was shelled and two vehicles set on fire. Both were loaded with ammunition. Realising the danger he 
made strenuous efforts to put out the fire by means of foam extinguishers. He was successful in extricating 
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one vehicle but was forced to leave due to exploding ammunition. When the fire died down he drove his 
Recovery Tractor to the scene of the fire and cleared the road of all debris. During the entire period the area 
was being shelled by the enemy. His determination prevented the fire damage spreading and cleared the road 
for urgent traffic to proceed. Staff-Sergeant McCoig was awarded the Military Medal.27 
 In the late afternoon of 11 December 1943 the enemy laid a heavy concentration of artillery fire on 
the town of San Vito, a small town four miles south of Ortona. The battle for Ortona was raging just north 
of the town. The first shell landed in the main square of the town where the Advance Workshop Detachment 
of 3 Canadian Infantry Brigade Workshop was located and caused a number of casualties. Refusing to take 
cover Artificer-Staff-Sergeant T.M. Monteith promptly went to the assistance of the wounded. The shelling 
continued and another shell landed in the square, yet he cooly and courageously took control of the situation, 
organized rescue parties and evacuated the wounded to the Main Dressing Station. His promptness in 
handling the situation ensured the rapid evacuation of casualties and helped materially to maintain the morale 
of all troops in the vicinity. Staff-Sergeant Monteith was awarded the Military Medal.28 
 On 28 December 1943 the Battle for Ortona was in its final day. The main body of 3CIB Workshop 
was now in San Vito and was on three hours notice to move. The AWD had moved forward. The Recovery 
section was in Ortona. The gunshop had been brigaded with other gunshops and was in the divisional 
artilleryõs lines. The small arms section had moved two of their vehicles back to back and had set up a 
production line to work on equipment modifications. With almost no warning enemy planes suddenly strafed 
the workshop, causing 22 casualties of whom 9 died.20,29 
 The Christmas week of 1943, following the Ortona battle, was one of strong counter-battery 
shelling. 2nd Brigade Workshop had been sent to reconnoitre a site in Ortona but Major R.H. Ramsay was 
pinned down with this reconnaissance party and was forced to wait till the first week of January before his 
shop could get into the town. The first eleven repair jobs were their own knocked-out vehicles.20 
 On the evening of 11 January 1944 Armament-Staff-Sergeant H.M. Paige of 1 Canadian Armoured 
Brigade Workshop had come forward to the Ontario Regimentõs leaguer to do bore measurements on the 
regimentõs tank guns. òWe had been in action for a long time,ó noted Sergeant F.A. Ouimet, the unitõs 
armourer, òand we hadnõt had a chance to do that work. We really appreciated the help from the workshop. 
Later in the evening after the work was finished the workshop crew billeted in with us. However, something 
told me that the enemy might do something that night, because the leaguer was in a far forward position and 
exposed. So I moved my crew back a few hundred yards. That evening the enemy shelled the leaguer and 
Staff-Sergeant Paige was killed.ó30 (He is buried in the Moro River Canadian Military Cemetery. 50 years later 
during the Department of Veteranõs Affairs Commemorative Tour to Italy, Sergeant Ouimet visited his 
friendõs grave.) 
 In February 1944 the AWD of 5th Armoured Brigade Workshop found themselves òin the midst of 
big gunsó near the front line on the Ortona front. Here the 5th Canadian Armoured Division had replaced 
the 8th Indian Division in the Canadian Corps sector of the front line on 9 February. The Unit Historian 
wrote: òGerman shells have been landing on both sides of the AWD. Lorries are being damaged by shrapnel. 
Two men were wounded on the 27th.ó14 
 1 Canadian Infantry Division spent Christmas and New Year 1945 on the Lamone River. Two 
workshops were brought forward. 3rd Brigade Workshop went to Ravenna and 1st Brigade Workshop went 
to Russi where it was heavily shelled - from the end of December to mid-January - along with the divisional 
supply point and divisional HQ. This necessitated moving it to Ravenna where the other workshop had 
already located. Much work was done in this period but the workshops arranged to have their best Christmas 
dinners at no cost to production!20 
 Supporting an armoured regiment in battle was long hard work, as the war diary of 61 LAD shows 
during the battles for Ortona in December 1943. òThe LAD and their companions-in-arms, the regimental 
fitters, had little rest in the support of their regiment. The quick repairs, the recovery of equipment, the 
never-ending inspections of fighting equipment to determine its battle-worthiness and finally the exhaustive 
recovery and evacuation of equipment to the second-line workshop left little time for other than snatches of 
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sleep. Eat on the move was the order of the day.ó16 
 On crossing the Sangro River in December, the LAD and Regiment were bombed and strafed. 
Together with the mud and rain, living conditions were almost unbearable. Illness took its toll among the 
LAD members with two men being sent to hospital in three days, followed by Captain Schofield. 
 The next day Captain Kingsmill was sent in to command the LAD. Life continued under these most 
difficult circumstances ...more men left for hospital ...the LAD and regimental fitters inspected, repaired and 
replaced tank components to the best of their ability ...the mud and rain were ever present and the bombing 
and strafing continued. òEveryone was flooded out of their slit trenches by a very heavy rain. Some New 
Yearõs Eve,ó wrote Captain Kingsmill for the closing entry in his 1943 War Diary.16 
 Even though many craftsmen worked under fire or in adverse conditions, there were slack periods, 
invariably before and during battles, during which they re-equipped themselves, built trailers, kitchens, 
showers and generally applied the latest ideas for the internal administration and welfare of the men. Trade-
testing of mechanical trades was, of course, going on all the time. In addition, from time to time the men 
made souvenirs out of enemy aluminum for themselves and for their generals. During a vist to the divisionõs 
workshops after the Battle for Rome, CREME 1st Division presented Major-General C. Vokes with a napkin 
ring suitably engraved with the inscription òPontecorvo, to Major-General Vokes from RCEME Services, 23 
May, 1944.ó The presentation also marked the formation of RCEME; in battle, a point of pride for Canadaõs 
Craftsmen. Later on 10 November, General Vokes left the Division and his divisional RCEME presented 
him with a dinner gong comprising an 8th Army shield superimposed on a copper plate of Italy and Sicily 
with the badges of all the Arms and Services under his command. The gong proper consisted of 17 pdr, 25 
pdr and 6 pdr shell cases cut to the correct tonal lengths on the advice of the Musical Director of Pescara.20 
(The dinner gong is now on display in the Senior Officersõ Mess at the Royal Military College of Canada in 
Kingston.) 
 During rest periods, leave centres were set up and tours arranged. And there were a few parades. 
What is perhaps the first RCEME parade was held in mid-October 1943 during a period of rest for 1st 
Canadian Infantry Division after the capture of Campobasso. The reviewing officer was Lieutenant-Colonel 
J.K. Bradford, the divisionõs CREME and also at this time acting as ADOS. He noted in his diary, òRCEME 
polished itself up and began to shine with smartness and I decided that it would be an excellent time to get 
the entire RCEME and RCOC of the Division together on one massed church parade. 
 òWith the newsreel photographers grinding and with the RCEME colours as markers for the first 
time in the history of the Canadian Army, the units marched by smartly after the church services ...my feeling 
was one of intense pride in the men of the Corps who had performed so valiantly in their normal function 
and who now stepped by so smartly as combatant troops. 
 òAfter the inspection, the officers retired to long tables under tents for a ceremonial Italian dinner. 
The NCOõs and other ranks were far from neglected and even the local population celebrated it as a feast 
day. The historical day came to an end and we finally returned to our respective quarters, to the endless task 
of cleaning up a divisionõs equipment, to the responsibility of readying it against the next action and to the 
routine duties of any headquarters, whether in the field or not.ó31 
 But not all parades were as historical. On 18 August 1944, 61 LAD dressed their best and then 
waited in vain for three hours in the rain for an expected visit from Prime Minister Churchill. Although the 
PM spoke to the Regiment he missed the gallant LAD. Their disappointment was eased somewhat by a 
double rum issue.16 
 Other parades were craftsmen-oriented and one in particular reflects the calibre of Canadaõs 
Craftsmen during the Italian campaign. On 25 August 1943, as 1st Canadian Infantry Division was resting 
after the Sicilian campaign and preparing for the landing in Italy, General A.G.L. McNaughton visited the 
three divisional workshops, all located in the same area.32 He came into the area and rapidly fired questions at 
the officers of the workshops about the effectiveness of equipment under active service conditions. The 
craftsmen had reassembled a hitherto-unidentified German half-track troop carrier from the wreckage of 
three. The carrier still had the high-powered Italian wireless transmitter. He examined both eagerly. When he 
reached 1st Brigade Workshop he found that a table had been laid out with Italian wines, nuts, fruit and 
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sweetmeats which he enjoyed while talking to the men from the workshops. On departing he commented 
that he was delighted with òthe record of accomplishment of RCEME under fire.ó 
 
Production - at the front 
 òWe were involved in all of the Regimentõs battles,ó recalled Captain G.L. Patton, the officer 
commanding 59 LAD attached to the Ontario Regiment, òhaving 1 killed, 2 wounded, 2 POWõs, 1 MM and 
1 MC.ó His LAD had 32 men, 2 recovery tanks, 2 heavy (Mack) recovery trucks, welding and facilities for 
minor repairs. They were proud of their ability, òto make stoves for the troopersó and, most importantly, 
keep the tanks operationally fit no matter what. òOur LAD motto was, ôIf we canõt fix it, no one else can.õó 
For example, òThroughout the night (13 December 1943) recovery teams of the Ontario Regiment (and its 
LAD) worked to free òCó Squadronõs tanks from the deep mud of ôLagerõ track.ó33 The tanks were used 
successfully the next day in support of the 1 R22eR attack on Casa Berardi.34 On 18 May 1944, òEvery tank 
of the two leading squadrons of the regiment received at least one direct hit by high explosive.ó35 Many were 
lost. The LAD was able to recover and repair 15 and have them ready for the final assault on the Hitler Line. 
 The Italian Campaign was the first test of Canadaõs Craftsmen as significant contributors to the 
success of battles. They established an excellent record of keeping equipment operationally fit no matter the 
danger, dirt or difficulty. Often they worked alongside the forward troops in full view of the enemy. It is a 
record that is being proudly maintained. 
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 4 
Chapter 4 - D-DAY 

 
  òRussia bleeds while Britain blancosó crudely painted on a rough wall in Londonõs West End 

brought tears to the eyes of Saul Tolmasky, 75 LADõs Russian-born Corporal. òWhen are we going to 
start the Second Front?ó he asked in late 1943.1 Many people were asking the same question. But vast 
preparations were required for the success of such a venture. When the Corporal asked his question, planning 
for the invasion of France had been in progress for six months. Under the code name Operation 
OVERLORD the invasion had been tentatively set for the spring of 1944. The aim was òto secure a 
lodgement on the continent from which further offensive operations could be developed.2 

 
Plan for Invasion 
 As early as January 1943 it had been planned to use the Canadians as a breakout force from an 
invasion beachhead. This was confirmed a year later. But Canadians were also to participate in the assault 
landings which were to be in Normandy from the Carentan Estuary to the River Orne. So 3rd Canadian 
Infantry Division and 2nd Canadian Armoured Brigade came under command of 1st British Corps as part of 
the assault force.3 
 The operation was to be a combined Canadian, American and British undertaking. There were to be 
airborne landings the night D-1/D to secure the flanks. The main assault was to be on a five-division front 
which included one Canadian, two British and two American divisions. The D-Day objective for the 
Canadian division was to seize an area 10 miles inland to include the high ground west of Caen, astride the 
main road to Bayeux.1,4 
 As the lessons from Dieppe and Sicily had shown, the requirements for the assaulting forces 
included overwhelming fire support, self-propelled artillery landing with the forward infantry and tanks and 
specialist landing craft for the various types of equipment. These requirements meant that a vast amount of 
equipment had to be landed and maintained over open beaches. Special organizations and equipment had to 
be developed for beach clearance and recovery. In addition, equipment had to be waterproofed. 
 The lessons from North Africa showed that repair facilities had to be well forward. Since 
backloading over open beaches would be difficult, the assaulting force had to include repair and recovery 
teams and mobile workshops. Canadaõs Craftsmen were to be part of the assault force.  
 
Preparation for Invasion 
 Provision of administrative support for this invasion posed special problems. From concentration to 
embarkation, units would be unable to administer themselves as their stores and equipment would be packed 
up. In addition, they would be separated from their parent formations and would be split up into craft loads. 
As another problem, the five assaulting divisions and the follow-up divisions would all use the south central 
coast of England for concentration and embarkation areas. 
 A special organization was needed to optimize use of limited road assembly areas and vehicles as 
well as providing camps, accommodation, stores, hard standing for vehicles, etc. The British Armyõs 
Southern Command was given the task òto provide, in conjunction with the United States Army, a complete 
static organization to administer formations and units of 21 Army Group from completion of concentration 
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to time of embarkation.ó5 
 Since the Canadian assault troops were under the command of 1st British Corps, the REME 
organization of Southern Command was supplemented by 100 Canadian technicians with their tool kits. In 
addition to their trades, these men were also thoroughly trained in waterproofing. Canadian vehicles were 
treated as though they were British. Joint planning took place at all levels between the US and British. Joint 
sites were arranged for recovery posts, light repair sections and port workshop detachments. US advance 
workshops (equivalent to Canadian second-line workshops), however, were established separately. Units 
from both Armies arranged to share accommodation, pool their resources and turn themselves as much as 
possible into combat teams. Each unit was to plan for the servicing of its own casualties as well as assisting 
with any casualty of either Army. 
 The RCEME preparation for invasion had three main aspects. The first was preparation of vehicles 
for the channel crossing and landing, which in essence was the waterproofing program. The second aspect 
was the repair and recovery plan for movement to embarkation points and loading which included route 
clearance, provision of fast moving spare parts, final equipment (battery) tests and checks. The third aspect 
was organization for repair and recovery after landing and development of special recovery equipment for 
work on open beaches under fire. 
 One piece of recovery equipment specially designed to work on the beaches while giving its crew 
protection was the BARV (Beach Armoured Recovery Vehicle). The BARV was a converted Sherman tank 
which had been specially waterproofed for working in up to nine feet of water. The turret was removed and a 
high superstructure added to include air intakes, engine exhausts and a crew commanderõs platform. 
Externally mounted towing cables and snatch blocks were to be coupled and uncoupled under water by naval 
clearance divers. The BARV along with specially armoured and waterproofed crawler tractors comprised the 
equipment used for beach recovery and clearance.6 
 
The Waterproofing Program 
 It has been written that without the waterproofing program òthere would have been no D-Day.ó1 
The aim of the program was to have 90% of the vehicles land successfully after wading six minutes in water 
depths of up to five feet for trucks and seven feet for tanks. The waterproofing program was an operational 
success. It was also an engineering masterpiece. 95% of the vehicles landed successfully in conditions of 
rough seas with up to four foot waves and a strong rising tide.1,7 Nearly 150,000 vehicles, none of which had 
been designed for wading or floating, were given final stages of waterproofing by a team of 650 mechanics in 
less than a month. During this time the whole invasion force was moving to embarkation points. 
 The responsibility for waterproofing Canadian equipment was assigned to Headquarters 1st 
Canadian Army where it was coordinated at the staff level with a special appointment of an AQMG 
(Waterproofing).8 The basic task of the job, recalled Lieutenant-Colonel J.K. Bradford, who replaced 
Lieutenant-Colonel J.W. Bishop in the position in March 1944, was to create two types of waterproofing 
procedures. The first, more rigorous than the second, was done by 1 Canadian Base Workshop on the assault 
forceõs vehicles. The second was done by units in the follow-on divisions on their own equipment. 
 This responsibility placed a heavy burden on the unit technicians, who had to prepare and 
waterproof the same vehicles and equipment on which their division had trained long and hard for the 
landing. As Lieutenant-Colonel E.M. Shields, CREME 3rd Canadian Division, noted in early November 
1943, his òorganization has at the present time more commitments than it could handle.ó9 That situation 
continued for another seven months until exercises were completed and the division was in its concentration 
area. 
 Before the waterproofing program started, an immense amount of work was devoted to solving each 
design problem that arose. Then a production process was developed for high volume of materials and 
equipment in a short time with limited work areas and routes and compliance to the manoeuvre plan. 
 It required much ingenuity to modify a jeep rapidly so that it could be driven completely under water 
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by a driver who sat on the top of the seat-back, immersed in water up to his waist with only the air intake 
and exhaust extension pipes knifing through the water like twin periscopes on a submarine. Driver training 
was vital. Drivers had to be drilled to remember that òthey MUST keep the engine running until they got out 
[landed]. But time after time immediately the cold water hit the vital parts of the driver, he flinched and his 
engine stalled. How the Canadian army practised that manoeuvre!! It was undoubtedly responsible for the 
success of the landing.ó8 
 For tanks, weldments were designed for ducting the air in and the exhaust gases out of the tanks. 
The hull hatches were closed and sealed. The turret was locked with the gun pointing forward and the turret 
ring sealed. Quick-release gear - supplemented with explosive cord and electric detonators - was installed to 
enable the tank to shed its weldments and clear the turret ring, muzzle covers and hatches, thus making it 
completely combatant within seconds of reaching shallow water. 
 Driving a fully-loaded vehicle down a steep ramp into four feet of cold salt water set up strains in 
the vehicle completely outside the designerõs conception and bore no relation to highway or cross-country 

operation. Chilling an engine from 150 to 60  F at the precise moment it was called upon to produce 
maximum torque, sealing the crankcase breather and the likelihood of a short circuit presented enough 
problems without the added losses of a poorly-maintained vehicle. Thus every vehicle was put into first-class 
condition before waterproofing was commenced. 
 For some equipment, such as machinery trucks, the problem was floatation. With the cabin or van 
sealed wave action would easily upset the vehicle. The problem was solved by leaving the van or cab doors 
open but sealing the load and internal fittings. 
 There were four main categories of waterproofing materials: hardware such as ventilation stacks or 
air intake tubes; prepared plastic compounds; adhesives which usually had a synthetic rubber base; and 
preservatives such as paints, greases and waterproof cloths. Thousands of tons of these materials were made 
up into kits each designed for a specific vehicle or equipment. Each kit included illustrated directions for 
waterproofing. 
 Waterproofing was carried out in three stages. The first stage was carried out in concentration areas 
and involved: inspection, maintenance, checks and general sealing of fixtures such as hull turret rings. The 
second stage was done at marshalling areas and involved final erection and fitting of hardware, adjustments 
and final sealing of fixtures. The third and final stage was done at embarkation and involved such actions as 
sealing of access ports, track lubrication and fitting of tow ropes. 
 Pride in the new RCEME Corps revealed itself too. On each vehicle after completion of each 
waterproofing stage the inspector painted one bar of the new RCEME colours vertically on the side of the 
vehicle. By the time the vehicle was waterproofed, it carried a RCEME tactical sign - the RCEME flag.9 
 
Concentration and Embarkation 
 During the Autumn of 1943 a series of exercises attended by Colonel J.E. Bishop gave the staff the 
experience needed in setting up the assembly areas to meet the requirements of waterproofing and movement 
of troops and supplies. The first trial resulted in confusion because areas were not cleared in time to receive 
the incoming vehicles. Colonel Bishop consequently recommended that unit locations should be selected 
outside the embarkation area and that vehicles selected for individual landing craft loads would then move 
from these locations to join up with their landing craft.10 
 Four marshalling areas were to be set up. The Canadian units were served by Area A, Portsmouth. 
This area had 19 marshalling camps which could provide standings for 4,500 vehicles and 8 recovery posts. 
Repair work beyond the scope of the recovery posts was evacuated to a light repair section of a second-line 
workshop which was located near the main traffic routes. Each port had a port workshop detachment which 
assisted in approach route and hard standing clearance, in loading and in carrying out limited repairs. 
 Units of the follow-on divisions waterproofed their own òAó vehicles and equipment. Training for 
this was done by training a small cadre of specialists from each unit. These in turn would train two or three 
more, etc.10 The Assault Force however, was issued with vehicles waterproofed to the initial stage. Southern 
Command supervised and/or checked all stages and did the final stages on all vehicles except òAó vehicles 
with the aforementioned team of 650 which included 100 RCEME technicians. 
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The Tactical Plan 
 The Canadians were to attack on a two-brigade front in the centre of the Anglo-Canadian Zone.1 
The Canadian Zone was code-named JUNO. The Canadians were to assault over five beaches in that zone. 
7th Canadian Infantry Brigade plus 1st Hussars would assault right over three beaches astride the mouth of 
the Seulles River near Courseulles-sur-Mer. 8th Brigade plus Fort Garry Horse would assault left over two 
beaches between Bernières-sur-Mer and St Aubin-sur-Mer. 9th Brigade and Sherbrooke Fusiliers were in 
reserve.11 
 H-hour was 0745 for 7th Brigade and 0755 for 8th Brigade. The first wave comprising amphibious - 
Sherman DD (Duplex Drive) fitted with floatation gear - tanks of the armoured regiments was to land at H-
minus-5 minutes. This would be followed by the infantry, assault engineers and artillery at H-hour. The third 
wave comprising the infantry reserve companies and reserve battalions would follow at H-plus-20 and H-
plus-45 minutes respectively.11 
 
The RCEME Plan 
 For the assault, 3rd Canadian Divisionõs RCEME worked as part of the overall 1st British Corpsõ 
REME. In addition to its normal divisional repair and recovery responsibilities, RCEME was to contribute to 
the beach group organization. During the first 48-hours, recovery was to be limited to recovery of vehicles 
from landing craft, water, beaches and beach exits. Recovery on roads was to be limited to route clearance. 
During this same period repairs were to be limited to òrepair on the spotó with cannibalization 
supplementing the limited repair parts available.1 
 There was to be a Beach Recovery Section (BRS) as part of the Beach Group in each brigade sector, 
23 BRS in 7th Brigadeõs and 22 BRS in 8th Brigadeõs. Each BRS was comprised of 160 men made up from 
the four brigade workshops of the assault force. Each BRS was to establish a Drowned Vehicle Point (DVP) 
to which all vehicle casualties would be brought. This would become the centre of RCEME activity on the 
beaches. Here would be sited the cutting and welding equipment so essential to recovery functions. The BRS 
would also assist in helping shove off landing craft stuck on the beaches although repair of these craft was a 
Naval responsibility. 
 The first elements of the BRS, the BARVs and armoured tractors, were scheduled to land starting at 
H-plus-15 minutes right after the assault companies. The BRSs were to be completely ashore by H-plus-9 
hours. The CREME 3rd Canadian Division, Lieutenant-Colonel Shields, was to land at H-plus-7 to 
coordinate the work of the two BRSs. 
 There were to be fourteen LADs supporting the assault. Each was to land a recovery group of five 
men with a recovery vehicle (armoured or wheeled, depending on the type of unit being supported) at H-
plus-4 hours. These were to be reinforced by another seven groups and a complete LAD by H-plus-9 hours. 
 2nd Canadian Armoured Brigade Workshop was to land twelve recovery groups late on D-Day. A 
further three groups from the workshop were to land on D-plus-1 and combine to form the only second-line 
workshop available to the Canadians for the first days. The three infantry brigade workshops were to land 
forward elements on D-plus-3. 
 
The Assault 
 òWIND - west, force 15 knots; SEA - moderate, waves 3 to 4 feet; SKY - fair to cloudy with cloud 
increasing.ó These few words summarized the weather off the assault beaches at dawn on 6 June 1944. 
Because H-hour was ten minutes later than originally planned and because the wind was so strong that it 
drove the tide in-shore half an hour ahead of its time, assault craft landed amongst beach obstacles instead of 
in front of them. This and mines took a heavy toll on landing craft until the obstacles were cleared at next 
ebb tide.7 
 7th Brigade Sector. Because there was a further twenty-minute delay caused by the weather it had 
been decided not to launch the 1st Hussarsõ tanks. Then the decision was reversed and two squadrons were 
launched. B Squadron was launched 4,000 yards from shore and landed 15 out of 19 tanks on the proper 
beach at 0758 hours followed in fifteen minutes by the infantry. The order to launch A Squadron came later 
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at 1,500 yards from shore. However, the squadronõs formation was disrupted by fire and the rough and 
unruly weather. In the end, some tanks were not launched but were landed directly on the beach after the 
infantry had landed. 
 Captain P.C. Neil and his ARV crew of 54 LAD RCEME supporting the 1st Hussars landed at 0900 
hours, thus becoming the first RCEME crew to land in Normandy. He immediately òset out to look for any 
of the Regimentõs tanks that had bogged down or been put out of commission.ó This small group examined 
all disabled tanks, repaired or recovered what they could and then moved inland to their assembly area. They 
had much work to do. Several tanks had been flooded and immobilized. The reason was that the landing 
procedures on touchdown had been: stop in the water on the seaward side of obstacles, deflate, and open fire 
on the nearest pillbox. In so doing, however, several were flooded by the wind-driven rising tide.12 
 8th Brigade Sector. The state of the sea prevented the launching of the tanks of the Fort Garry 
Horse (FGH). They were brought to shore and landed after the infantry. The SP Artillery, on the other hand, 
had little trouble in landing and getting off the beaches. The recovery group of Captain R.G. Struthersõ 55 
LAD supporting the FGH had little trouble getting ashore with its regiment. The guns of the 14th Field 
Regiment were ashore and in action by 1130 hours. The recovery group of 34 LAD supporting this regiment 
was ashore too on D-Day, as was that of 37 LAD supporting Brigade Headquarters. 
 Infantry battalions had about five RCEME personnel on strength, a couple of vehicle mechanics for 
the universal carriers and three armourers. The Part 2 Orders of the assaulting battalions show that most if 
not all of the battalion RCEME people landed with the first waves. 
 The reserve unit of 8th Brigade, le Régiment de la Chaudière, started to land at Bernières-sur-Mer at 
0830 hours. Craftsman C.A. MacDonald, one of the unitõs armourers, drove a 15-cwt truck loaded with 6-
pounder anti-tank gun ammunition. As he recalled, òI had to wait about 50 feet off shore for a few minutes 
while a bulldozer knocked a hole in the sea wall so that I could get ashore.ó13 
 At 1140 hours the reserve brigade, 9th Brigade, started to land at Bernières too. Craftsman C.J. 
Brown, an armourer with the Nova Scotia Highlanders (one of the Brigadeõs units), landed with his regiment. 
The first night he was on patrol for parachutists. The next morning he and his group of four captured three 
Germans who had been by-passed the day before. On June 8th, because the battalion had suffered many 
casualties, he was assigned as a gun number on one of the battalionõs 6-pounder anti-tank guns. He did this 
duty by day and did repairs on weapons by night for a month.14 
 Moving about caused him problems, though, because he was still wearing his RCOC flashes. 
òDuring the period June 8 to 11 we were not sure if the Germans had some of our uniforms taken from 
prisoners on June 7,ó he recalled. òSo when they saw my RCOC flashes they would hold me at gunpoint 
until I convinced them that we were in the same army. My sergeant saved the day and gave me a òNorth 
Novvieó hat, a set of flashes and a badge. When we came out of the line for a period of rest July 13-16, I was 
presented with a beret, a RCEME Badge and flashes.14 But I didnõt sew them on until December when I was 
posted to 9 Canadian Infantry Brigade Workshop. I still feel that I am part of that unit.ó 
 4LAA Workshop RCEME, commanded by Captain G.R. Currie, had been scheduled to land in the 
early afternoon with its regiment, 4LAA Regiment, along with the divisionõs follow-up brigade, 9th Brigade. 
The workshop landed at 1400 hours and quickly moved ashore and set up shop in a quarry two miles inland 
near Reviers. For nearly two days at a critical time in the operation, this was the only RCEME unit of any 
size to go into operation in the beachhead. It was called upon to support many units. 
 Beach Recovery Sections (BRS). The workshop detachment of 23 BRS (7th Brigade Sector) 
landed at 0600 hours on the 8th. The beach was clear and a burial party from the Régiment de la Chaudière 
was busy collecting and burying the dead.15 òThe detachment marched to the Drowned Vehicle Point, dug in 
and started to work,ó recalled Captain W.J. Sutherland who was in charge.16 òThere was plenty of work and 
we were bombed and shelled for the first three days.ó Artisan A. Breton noted: òAll we had were our tool 
boxes and our rifles and rations for two days. We fixed as many vehicles as possible. We only started jobs 
that we thought would take no more than two hours.ó15 After a few days most of the work that could be 
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done was completed, so ònine men were sent to help 22 BRS and the remaining twelve were returned to the 
main Workshop when it landed on 10 June.ó16 
 The workshop detachments of 22 BRS (8th Brigade Sector) were delayed until the early morning of 
the 8th, a day-and-a-half late. They found their recovery group personnel in a crowded temporary DVP on 
the beach. That afternoon the main DVP was cleared of mines and they moved in with their recovery 
equipment. The immense task of beach clearance, collection, classification and repair could be started while 
the battle raged a scant six miles away. By 22 June, as the number of wet landings had decreased, the 
workshop detachments left 22 BRS to join their units inland. 
 2nd Canadian Armoured Brigade Workshop. 2nd Canadian Armoured Brigade Workshop, on 
the other hand, did not fare so well. Only Roger Group, a 40-man advance group under command of 
Warrant Officer (Class 2) R. Maynard, landed in the late afternoon of D-Day. Without their tools and 
equipment there was little that they could do. So they made their way to their assembly area in òHappy 
Valleyó near Fontaine-Henry and waited for the rest of the workshop.17 
 The recovery and workshop groups arrived off the beaches well ahead of schedule but did not get 
ashore until the mornings of the 7th and the 8th respectively, the whole landing area being glutted with ships 
which were scattered in their hundreds from the beaches to the horizon. Once on shore, however, they 
quickly moved to their first site and were in full operation by the evening of the 8th even though it òwas one 
of continuous air-raids and extremely heavy AA fire.ó They repaired òtanks in which men had been killed 
...and which looked as though they would never fire another round nor move another inch, but put them 
back in action, working day and night.ó As the unit chronicler, Sergeant J.E. Henderson, said simply òIt was 
our job!ó18,19 
 CREME 3rd Canadian Division. Lieutenant-Colonel Shields did not land until the afternoon of 
the 7th, as did his 2IC, Major W.G. Hamilton, and Headquarters staff who had embarked on another ship. 
The two parties proceeded to their assembly area independently a mile-and-a-half inland. The French 
civilians seemed unconcerned at the battle raging around them. The Resistance already had meted out harsh 
justice by hanging several traitors. The assembly area was still under sniper fire. It was a sleepless night 
watching red tracers of anti-aircraft shells arch lazily through the night sky toward aircraft strafing up and 
down the beach. At dawn the Luftwaffe returned to their bases and HQ CREME 3 Div started an uneasy 
day, Lieutenant-Colonel Shields went back to the beaches and Major Hamilton moved forward to join 
Divisional Headquarters.12,20 
 
Securing the Bridgehead 
 Once off the beaches there were rapid advances inland, in some cases up to five miles. The LADs 
moved inland behind their units and were kept busy and soon proved their worth as the following example 
illustrates. 
 Captain J.H. Bourneõs 35 LAD had landed on D-plus-1 in support of the divisionõs anti-tank 
regiment, 3rd Canadian Anti-Tank Regiment, which was using 3-inch, M10 self-propelled (SP) guns. Soon 
after landing the LAD met up with its first big job. Two of the SP guns had been put out of action. The gun 
on one had been struck by a high velocity projectile at a point about one-third the length of the barrel from 
the muzzle. A piece of the barrel about eight inches long by two inches wide was punched into the bore, slid 
down and out of the breech - knocking a round out of the loaderõs hands - and continued on to the back of 
the platform where it crushed the coils and fins of the engine oil cooler mounted on the bulkhead. 
 The second SP had received a hit on the turret ring at the junction of the turret and the hull. The 
heat of impact effectively welded the turret to the hull. The LAD set about to salvage one SP out of the two. 
By rigging a large tree to lift the gun and mantlet clear of the turret (the lifting booms on the breakdown had 
neither lifting capacity nor the necessary height) they were able to exchange the guns. The SPs had been 
knocked out that morning and by mid-afternoon one rebuilt SP was returned to action.12 
 The advance came to a rapid halt on the 7th as enemy resistance stiffened. On that day the crews of 
54 LAD recovered five of the First Hussarõs tanks under fire as the unit crossed the Caen-Bayeux road. As 
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the unit was withdrawn to re-equip and regroup, the LAD fitters redoubled their efforts preparation for the 
regimentõs next task. Meanwhile, there was then little movement until the capture of the Carpiquet airfields 
on July 4 by 8th Brigade as a preliminary to the attack on Caen.21 
 During this period the work of the BRSs continued, the sea approaches to the beaches were cleared 
up and the divisionõs second-line infantry workshops were able to land and begin supporting their brigades. 
While in Normandy the divisional workshops were located together and moved as a RCEME convoy in the 
Divisional Administrative Group. Their work was coordinated to make the best of parts shortages. 7th 
Infantry Brigade Workshop specialized in jeeps which other workshops cross-loaded to them for repair or 
cannibalization. 8th Brigade Workshop built all the special ambulance jeeps.22 
 By the middle of June, main parties were in the Divisional Administrative Area and unit residues 
followed in early July. The divisionõs third-line workshops - 2nd Canadian Army Tank Troops Workshop and 
3rd Canadian Infantry Troops Workshop - also landed and were in operation by the 18th and the 30th of 
June, respectively. As 8th Brigade started its breakout attack at Carpiquet on July 4, the advance party of 1st 
Canadian Advanced Base Workshop was moving into location near Bayeux - a scant fifteen miles away! 
 A divisional RCEME had landed as part of a corps REME. Canadaõs Craftsmen earned their spurs 
under fire in the turmoil and danger of the tidal beaches of Normandy. But by now, expanding to an army 
RCEME, they were ready to make their own mark in the struggles before Falaise and subsequent race to the 
Channel ports. 
 
The Normandy Beaches Today 
 Today the Normandy beaches are as they were - a holiday centre. The only sounds are the sea, the 
wind and the voices of tourists. Gone is the thunder of war. The damage has been repaired. The only vestiges 
of that momentous summer are regimental monuments and military cemeteries which dot the countryside. 
There are several museums. 
 
Memorials 
 The D-Day landing and the subsequent Northwest Europe campaign had the largest field force that 
Canada had ever mounted. There is, however, no Canadian national memorial like the Vimy Memorial in 
Normandy or Northwest Europe. The Canadian military cemeteries, however, are maintained by the 
Canadian Government. The regimental memorials were built, paid for and are maintained by the regiments 
who won the battles and glory for Canada. The nearest thing to a Canadian national monument in Normandy 
is the tank at Courseulles-sur-Mer. 
 The D-Day Tank. On that stormy morning 50 years ago 3rd Canadian Infantry Division landed, 
supported by amphibious tanks of 2 Canadian Armoured Brigade which provided direct fire support to the 
leading waves of infantry. These tanks were specially-modified Sherman tanks mounting a 75mm gun and 
were called Duplex Drive (DD) tanks. The upper part of the hull had a collapsible canvas skirt which gave it 
floatation - actually only a couple of feet of freeboard with the commander standing on the hull. This was not 
a lot in the stormy seas and rising tide in which they were to be launched! The rear idlers had been modified 
to drive propellers which gave the tank way and steerage. The tanks were to be launched with the infantry for 
the run in. Once the tank touched bottom the skirt was to be collapsed, the turret turned around and the first 
enemy target engaged. 
 On the Canadian right, A and B Squadrons of the 1st Hussars òran inó with the leading infantry 
opposite La Valette and Courseulles-sur-Mer. However, some of the tanks sank on the way in. In the fall of 
1970 local fishermen snagged their nets on one in the water off Courseulles. During successive tide changes 
a salvage company floated it to near the low tide-mark. Then, EME mechanics from CFB Lahr completed its 
recovery in December 1970. It was refurbished and named BOLD with AUDICEUX appearing in smaller 
letters below. On June 6, 1971 it was dedicated as a 1st Hussarsõ memorial. Shortly after this the 1st Hussars 
received requests from many units to put their plaques on the hull. Soon the tank was festooned with unit 
plaques. 
 However, the 1st Hussars could not support indefinitely the maintenance of the tank as an individual 
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regimental memorial. Ownership of the tank was turned over to the town and a large sign installed dedicating 
the tank òto the memory of all Canadian units that participated in the D-Day landings.ó 
 Maintaining the tank is a continual problem. The paint weathers and, because the plaques on the hull 
are attached by brackets, screws or spot welding, they are easily and frequently removed. Therefore, it must 
be periodically refurbished. For the 40th anniversary of D-Day in 1984, it was cleaned up by an EME crew 
from Lahr. The team mounted a special replica of the 1st Hussars badge on the turret on the side facing the 
sea. 
 That year one of the RCEME veterans of the Normandy battles, Captain S. Wallace represented 
RCEME on the Department of Veterans Affairs Commemorative Tour to Normandy. He noted that there 
was no RCEME badge on the tank. The RCEME Club had a 10-inch cast bronze replica of the first RCEME 
badge made. After some delays it was sent to CFE. In the summer of 1992 an EME team from CFB Lahr 
mounted it on the turret on the side facing the land. It was dedicated by the EME Colonel Commandant who 
noted that the two places of honour for placing badges - the sides of the turret - had gone to fighting units 
and to RCEME, symbolizing the close support that EME gives in the front line in the thick of battle. The 
fact that the 1st Hussarõs LAD officer, Captain P.C. Neil, had later won the Military Cross (see page 56) 
emphasizes the point. 
 òTeam Bold.ó By 1994 the tank needed to be refurbished again. In addition, it had sagged over the 
years as its road wheels deteriorated. So that spring, as an EME Branch initiative, òTeam Bold,ó a small 
group of the remaining EME technicians in Canadian Forces Europe, journeyed to Normandy to give the 
tank another complete refurbishing. They placed supporting jacks under the hull, painted it, added òtacó 
signs, repaired plaques and added one, that of the 19th Canadian Army Field Regiment. It is fortunate that 
Team Bold had done its work, because on June 6, 1994 the Prime Minister of Canada, The Right 
Honourable Jean Chrétien, placed a wreath at the tank on behalf of the people of Canada in memory of those 
Canadians who had paid the supreme sacrifice in Normandy 50 years earlier. Representing RCEME at the 
ceremony was Warrant Officer Maynard. Once again Canadaõs Craftsmen had served their comrades well by 
ensuring that the tank was fit to be a proud memorial to the sacrifice and courage of the many Canadians 
who had served in Normandy. 
 RCEME Plaque at Fontaine-Henry. When 2 Canadian Armoured Brigade Workshop was at 
Fontaine-Henry it befriended a local boy, Guy Chrétien. 50 years later Mr. Chrétien had a small memorial 
park, called Place des Canadiens, built in Fontaine-Henry. Units involved in the liberation of the town were 
invited to place plaques on specially-built cairns in the park. A plaque commemorating the Workshop was 
made by 202 Workshop Depot. The plaque was unveiled in the park on the afternoon of June 6, 1994 by 
Major W.G. Hamilton, the 2IC CREME 3 Canadian Infantry Division for the landings and by Warrant 
Officer Maynard.23,24 Warrant Officer Maynard stayed on a few days as a house guest of Mr. Chrétien.17 The 
plaque cements a Franco-Canadian friendship begun in 1944 in the crucible of war. 
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5 
Chapter 5 - THE NORTHWEST EUROPE CAMPAIGN  

 
  òWe must blast our way on shore and get a good lodgement before the enemy can bring up his 

reserves to turn us out. Armoured columns must penetrate deep inland and quickly,ó said General 
Montgomery at a briefing three weeks before D-Day. Four weeks later, the beaches having been won, he was 
able to add that his ògeneral objective was to pull the Germans onto the Second Army so that First Army 
can extend, and expand.ó1 The campaign for Northwest Europe had begun. 

 
Campaign Outline 
 While the Canadians and the British of 2nd British Army struggled to secure Caen as a hinge, the 
Americans of 1st US Army on the right extended west to the sea. Then advancing south and southeast they 
pushed the large German force into a pocket southwest of Falaise. By the end of July there arose the 
possibility of entrapping this German force by closing the gap near Falaise between the two allied armies. 
Seizing the opportunity, the Canadians, now three divisions strong, were directed south from Caen towards 
Falaise. The gap was closed by 23 August 1944. 
 The Canadians were next directed northeast to the Seine in pursuit of the fleeing Germans. They 
continued the advance during September, clearing the Channel ports to Antwerp. Their next task was to clear 
the Scheldt estuary between Antwerp and the sea. Completing this task by 10 November, they wintered on 
the Maas in front of Nijmegen and prepared for the attack on the Rhineland. 
 On 8 February 1945, the Canadians thrust southeast through the Reichswald and Hochwald to clear 
the west bank of the Rhine by 10 March. By now 1st Canadian Corps was arriving from Italy. With the two 
Canadian Corps now under its command, 1st Canadian Army thrust to the North Sea. By the end of April 
only small pockets in western Netherlands and coastal areas in northwestern Germany remained in German 
hands. Armistice was signed on May 8 and the Canadians prepared for the occupation of Germany or the 
return home. 
 
Combat Service Support - RCEME  
 This was the best and most lavishly-equipped force of any campaign. By the end of July, 1½ million 
men, 1½ million tons of stores and _ of a million vehicles had been landed. Campaign support, which 
included the work of RCEME, was a crucial factor. Since 21 Army Group was based on the UK for 
equipment provision and fourth-line repairs, there were no large static base installations for 1st Canadian 
Army as were found in the rear areas of other war theatres. Semi-mobile advanced base workshops were 
provided on a scale of one-per-corps for fourth-line repair support. As well, there was a full scale of second- 
and third-line workshops for L of C, army and corps troops, several recovery companies and specialist 
workshops and the usual first-line and second-line support units - i.e. Light Aid Detachments (LADs) and 
workshops - within divisions and brigades.2 In all there were about 150 RCEME units. 
 Canadaõs Craftsmen distinguished themselves throughout the campaign. Whether on the battlefield 
or in rear areas their continual support helped provide a steady flow of combat-ready equipment. Often their 
special efforts to repair, recover, manufacture or modify equipment or bring ammunition and rations forward 
to soldiers under enemy fire had a direct effect on the course of the battle. Their quick thinking in event of 
sudden attack frequently saved valuable equipment from destruction. Their work in the heat of battle under 
fire was an inspiration to the front line soldiers with whom they served and reflected the dependence on 
equipment for success in battle. RCEME service was delivered everywhere - on the battlefield under direct 
enemy fire, in unit locations or along the lines of communication. The dangers and work were shared by all 
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ranks, and from these challenges have come the special camaraderie and traditions that are proudly 
remembered and carried on to-day. 
 As an example, on 25 October 1944, Corporal W.O. Pearson of 75 LAD was asked to perform a 
welding job on the regimental command tank of the Governor-Generalõs Foot Guards. This intrepid veteran 
of World War One worked for two hours in the open, under fire, while the tank remained in action directing 
the regiment as part of 4th Armoured Brigadeõs push toward Bergen-Op-Zoom during the battle of the 
Scheldt.  Corporal Pearson was awarded the Bronze Cross of the Netherlands.3,4 (On November 25, 1994 a 
new welding training building at the Canadian Forces School of Electrical and Mechanical Engineering was 
opened by his son and named the òCorporal William Oliver Pearson, BC(NL) Buildingó in his honour.5) 
 Battlefield recovery was an important part of armoured operations, particularly during attacks. It was 
the task that armoured regiments usually assigned to their LADs. Often the recovery of tanks during a 
particularly difficult attack became the deciding factor in success. 
 During the Battle of the Rhineland, the First Hussars were totally committed for a one week period - 
26 February 1945 through 4 March 1945 - supporting the infantry attack on the Hochwald. During this 
period Captain P.C. Neil and his crews of 54 LAD recovered fifty-one tanks from the boggy, mined 
battlefield where the battle was still raging and which was subjected to extremely heavy artillery, machine gun 
and mortar fire. At one time, recovered tanks lined up along a sunken road were able to beat off a 
counterattack. Captain Neil was awarded the Military Cross.6,7 During the fighting to close the Falaise 
Gap, an objective of the 4th Armoured Brigade was a feature known as Point 19, which was seized on 9 
August 1944. Next day, the Governor Generalõs Foot Guards were ordered to consolidate on this objective. 
This became very difficult because of a fierce counterattack and a formidable anti-tank screen which 
prevented the resupply of ammunition and fuel. Sergeant C. Fielding, who commanded the ARV crews of 
the regiment, volunteered to carry supplies forward. This he did three times under heavy fire, thereby 
enabling the regiment to hold its objective. Sergeant Fielding was awarded the Military Medal.8,9 
 The teamwork of officers and other ranks and the value of battlefield support is typified by that of 
84 LAD attached to 22 Canadian Armoured Regiment, the Canadian Grenadier Guards. In Cintheau, 
Normandy on 8 August 1944 the regiment had harboured after losing 17 tanks to mines and anti-tank fire. 
Although all other armoured recovery vehicles were pinned down by a hellish concentration of high 
explosive and 88 mm fire, Sergeant K.F. Larochelle, crew commander of the armoured recovery vehicle of 1 
Squadron, pressed on and by skilful manoeuvring reached his squadronõs tanks. After servicing them, he 
devoted the remainder of the night to recovering a knocked-out tank, rendering it fit to fight the next day. 
 In the operation at Hill 195 the next day, the regiment suffered several tank casualties and when 
ordered to pull out there were three serviceable tanks which required recovery. The Hill was still under 
enemy mortar and shell fire with 88 mm guns covering the area. Captain L.G. Rupert, the LADõs 
commander, personally reconnoitred a way in and directed his recovery equipment to the tanks. He 
supervised the entire operation and the tanks were successfully recovered. He did the same thing on several 
other occasions during the campaign. 
 Again in Belgium at Wouwsche Plantage near Bergen-op-Zoom on October 23, 1944 he was called 
on to effect recovery of several tanks temporarily out of action due to mines. The woods north of the railway 
track contained machine gun positions and mortars. Captain Rupert, without considering his own safety, 
personally directed and supervised the successful recovery of these tanks. 
 Meanwhile, Sergeant Larochelle was given the task of recovering two disabled tanks behind the 
enemyõs forward positions. Realizing the anxiety of the crews marooned in the enemyõs midst, he immediately 
moved forward with his recovery vehicle. Reaching the disabled tanks he jumped down from his vehicle, 
adjusted the towing hitch and was about to mount his own vehicle when a veritable hail of shell fire 
descended on their position, cutting the towing hitch to ribbons. When the shelling slackened off he rallied 
his crew, improvised a new towing hitch and recovered both tanks in the face of a terrific crossfire. Later, on 
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1 March 1945 in the Hochwald Gap he snatched two slightly-damaged tanks back from a forward slope 
under direct observation of enemy anti-tank guns. Only the boldness of the move and the skill in hitching 
and getting away made the venture successful. 
 On his return he found that plans had been made to serve a hot meal to the forward infantry and 
tank crews who had been fighting steadily under appalling conditions of weather, terrain and enemy fire, 
Sergeant Larochelle volunteered to take the meals forward. Although it required several sorties over observed 
ground, he did not rest until every man in the area had been fed. The successful stand of the next day was in 
no small part attributable to the obvious rise in morale of all ranks following the hot meal. 
 Sergeant Larochelle was awarded the Military Medal for consistently displaying the highest qualities 
of leadership. His fighting spirit continually drove him to tasks òbeyond the normal call of duty, setting an 
example to every man in 22 Canadian Armoured Regiment.ó10 Captain Rupert was awarded the Military 
Cross because 84 LADõs excellent record, due to his leadership and executive ability in effecting repairs, 
recovering equipment, making modifications, improving equipment and maintaining guns, had kept his 
òRegiment in a state of fighting efficiency by virtue of its being able to maintain in the field a maximum 
number of fighting vehicles for all operations.ó11 ( On a warm, sunny August day 50 years later, friends and 
family of Captain Rupert gathered at Camp Borden for the formal naming of the newly-renovated workshop 
building. As part of a short, simple ceremony his widow named the building the òCaptain Lloyd George 
Rupert, M.C. Buildingó in his honour.12) 
 These incidents are representative of the many in which some of Canadaõs Craftsmen, officers and 
men, were decorated for gallantry under fire. Others were mentioned in dispatches. More performed equally 
as valiantly without special recognition. Canadaõs Craftsmen established a proud tradition of providing 
combat service support under fire. Perhaps less dramatically but often more importantly, behind the front 
lines they kept the machines of battle going. 
 On 10 February 1945, the GOC of 79th British Armoured Division, Major General P.C.S. Hobart, 
wrote a personal letter to Brigadier G.M. Grant, DDME, 1st Canadian Army, thanking him for the hard work 
done by Canadian third-line workshops in overhauling APCs. One of these units, 4 Armoured Troops 
Workshop, had completely overhauled 79 APCs (called Kangaroos) in 13 days with a working crew of 150 
technicians. The Kangaroos of the divisionõs 1st Canadian APC Regiment were ready on time for the Battle 
of the Rhineland.13,14 
 This is just one example of the high regard for RCEME held by operational field commanders and 
was reflected by Field Marshall Bernard Montgomery, Commander 21 Army Group, when he noted that 
Brigadier Grant òsucceeded in a unique degree in instilling throughout the personnel under his command a 
proper sense of the importance of their functions and in imparting to them his own enthusiasm, drive and 
aggressiveness. The part played by the REME and the RCEME under his leadership in the achievements of 
First Canadian Army has been most substantial.ó Brigadier Grant was appointed a Commander of the Order 
of the British Empire.15 
 During December 1944, because the rapid advance had far outstripped the supply lines, the 
technicians of 2nd Advanced Base Workshop made a special modification on one hundred 40-ton tank 
transporters, converting them to bulk load carriers while retaining their tank-carrying capability. Later, this 
workshop designed and built special trailers from salvaged heavy trucks. These special trailers were used to 
carry forward the 65-foot pilings used for the Rhine crossing L of C bridges.16 But RCEME personnel were 
not always supporting combat. They sometimes took part. For example, the AA&QMG of 4th Canadian Ar-
moured Division told the officers attending his AQ conference late in the afternoon of 6 August that all the 
armoured vehicles that could be used to carry infantry into combat were to be loaned to 10th Brigade at once 
for the pending attack, which was the second phase of Operation Totalize, the drive to close the Falaise Gap. 
 Lieutenant-Colonel R.H. Noble, the divisionõs CREME, ordered the twelve armoured scout cars on 
his LADsõ establishments to report with drivers at once to the Brigade. The attack commenced on the 
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afternoon of 8 August and continued until the evening of the 10th, the RCEME scout cars being used to 
transport infantry in the attack. Colonel Noble recorded in his War Diary that, òThree Scout Cars received 
direct hits, one driver was killed. The splendid performance of RCEME personnel and vehicles in front line 
action has had a marked effect upon morale in the formation.ó17 
 For that attack, Craftsman H. Dundon of 45 LAD attached to 5th Anti-tank Regiment was a driver 
for one of the vehicles provided by the regiment for troop transport (a ½-track truck usually used as a 17-
pounder gun tractor). During the attack his vehicle became entangled in barbed wire and was hit by German 
88 mm gunfire. Craftsman Dundon was killed.18 
 The planners for OVERLORD had done their homework as perhaps it had never been done before. 
They had well appreciated the logistic problems posed by maintaining such a large force, across a sea gap, 
and over a lengthening L of C. However not everything could be foreseen.19 
 The heat of battle in the bridgehead, the Scheldt and the Rhineland created special problems 
demanding special solutions; technical solutions that had to be worked out and implemented. It was 
engineering under fire! Speed was of essence. Some examples include; AWD Kangaroos, installation of Wasp 
Flamethrowers, armour protection for M10 Self-propelled Anti-tank guns and AWDs for AGRA. 
 
Engineering Under Fire 
 AWD Kangaroo. On the evening of 7 August 1944, Canadians from 2nd Canadian Corps quietly 
lined up south of Caen to attack towards Falaise. They were to implement a daring plan involving the tactical 
use of strategic bombers in close support of an armoured break-through at night. Lieutenant-General G.G. 
Simonds, the Corps commander, had decided to attack at night without using preliminary bombardment and 
to penetrate between the forward German strong points with four compact columns of tanks accompanied 
by infantry in heavily-armoured carriers. The infantry would debouch and seize the secondary positions. The 
bombers came from Bomber Command. But where had the carriers come from? They hadnõt existed the 
previous week. They had been made on the spot from US M7 105 mm (SP) guns, òPriests,ó which had been 
used in the assault landings and had just been withdrawn from units of 3rd Division. As the troops crossed 
the start line, Major G.A. Wiggan and the 250 men of his AWD who had laboured long hours for four days, 
breathed a sigh of relief. Dubbed òKangaroosó after the code name for the AWD, these APCs were a success 
story throughout the campaign.20 
 General Simonds was the spark behind this crash action program of producing APCs in Normandy. 
His Canadians in Italy had earlier experimented with APCs made of burned-out carriers towed by tanks. In 
the evening of 31 July the DDME 1st Canadian Army, Brigadier G.M. Grant, was instructed to set up an 
organization to convert 72 SP guns to APCs by 9 August. The date, however, was soon changed to 6 August 
with òas many a possibleó by the night of the 5th. 
 The modifications were to be made in such a way that the M7s could be converted back into SPs. 
The job consisted of removing the 105-mm gun with mount and mantelet, welding armour plate across the 
gap left by the mantelet, overhauling the radial engine (the 100-hour check) and checking the transmission, 
the controlled differential, brake linings and running gear (the overhaul itself would normally take seven days 
to complete). 
 AWD Kangaroo was set up in two fields near Bayeux with the camp sited in the protection of a 
neighbouring orchard, about twenty miles from the start line. Fourteen Canadian and British units 
contributed and pooled their efforts and skills in the project. 
 The first crew arrived at the Kangaroo site late on the afternoon of the 2nd of August and had 14 
equipments stripped before dark that night. The hours of work were O500 to 1100, 1230 to 1700 and 1800 
to 2200. But as Craftsman A.M. Campbell of 2 Tank Troops Workshop later recalled, he worked steadily for 
the four days from 0400 to 2300. He was so busy he didnõt even know what the next fellow was doing. Each 
had his assigned job. For example, Craftsman Campbell was track tightening or engine changing using his 
Diamond-T wrecker.21 
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 All the RCEME/REME units were canvassed for electric and gas welding equipment with the 
tradesmen to go with them. Almost unlimited access to welding rod, armour plate, radial engine parts, 
oxy-acetylene welding sets and gases and radial engine overhaul stands was required. 
 The armour plate came from the Help-Yourself-Park of òWó crocks (those tanks declared beyond 
repair). After this source ran out, mild steel from the steel mills in the south of Caen was tried. The Navy 
also complained at this time that Canadian soldiers were cutting pieces of plating out of craft stranded on the 
beaches. Major Wiggan recorded in his War Diary that òAn examination of steel plate in wrecked naval 
vessels and from the Schneider Steel Works in Caen showed that metal to be unsuitable.ó Hence it was 
necessary to fall back on mild steel plate welded over the openings in the form of spaced armour, that is, one 
plate welded over the opening from the outside and a second plate welded over the opening from the inside. 
The gaps between the plates were filled with sand.22 
 All carriers were completed on time by 2000 hours on the 5th. In addition, 6 more were ready by 
noon on the 6th.22 Lieutenant-General H.D.G. Crerar, GOC 1st Canadian Army, telephoned his thanks and 
congratulations to Brigadier Grant in the afternoon of the 5th and asked him to convey these to all the 
officers and men responsible for doing such a splendid job in so short a time. Major Wiggan was appointed a 
Member of the Order of the British Empire. 
 The British press and the BBC on their 9:00 pm news on the 8th announced that in the latest attack, 
the Canadians used APCs specially-made in the field for the operation. But maintaining the Kangaroos in 
battle was a different story, as we shall see later. 
 WASP Flamethrowers. Just after lunch on 12 August Brigadier Grant received a request from the 
General Staff to arrange for the immediate installation of Wasp Flamethrowers on 36 Universal Carriers. The 
deadline was 1800 hours the following day, thirty hours away. The work was to be done by 2 Infantry Troops 
Workshop under the direction of CREME 1st Army Troops. The data used in organizing the production line 
was to come came from the Directorate of Chemical Warfare and Smoke (DCW & S). Ordnance was to 
supply the carriers and kits.23 
 The kits arrived early in the evening but the carriers were not delivered until 2300 hours. At this time 
Brigadier Grant was advised that the requirement had been reduced to 12 carriers but that armour plate must 
be added to the front of them. This change was not sent to the workshop until 0900 hours the next morning. 
 Meanwhile the workshop had started work at first light on all 36 carriers. The production line was 
organized in two sections each with 18 carriers. The 72 tradesmen were divided into two teams. The work 
was divided into stages but organized so that the work of one team was inspected and tested by the other 
team. 
 By 0900, after two hours work, the first phase of the work was completed and the teams were ready 
to change sections when an officer from DCW & S arrived with the news of yet another change in plans. 
Now only 12 completed carriers were required but the deadline was advanced to noontime! 
 Brigadier Grantõs instructions now arrived at the workshop. The CREME realized at once the 
urgency of the program and immediately arranged for the workshop to make a template and cut the required 
armour plate for the carriers. He rearranged the organization of the tradesmen in order to concentrate on 
producing 12 vehicles by the noon deadline. The remaining tradesmen were put to work on the remaining 24 
vehicles. 
 But another problem now arose. The tradesmen, checking oil levels of the engines, transmissions 
and differentials, discovered that the lubrication charts had not been followed and that, as a result, many of 
those components contained oils that were not chemically compatible with the standard oil specified for field 
use. The tradesmen checking the tracks found that a large number of them had an incorrect number of track 
links. The majority of the carriers were Mk IIs instead of MK Is, causing considerable extra drilling and 
cutting of armour plate before the Wasp kits that were designed for Mk I carriers could be installed. The final 
and probably the most exasperating difficulty was the discovery that the nuts and bolts supplied with the kits 
were a mixture of American and British thread systems. 
 These difficulties, combined, made it impossible to meet the deadline. The first three conversions 
were ready by 1500 hours and DCW & S personnel immediately  
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began to train user personnel in their operation. 
 Word was received at 1700 hours that an additional four conversions were required that day, raising 
the total to 16. The first 12 were completed and tested by 1830 hours and the additional 4 an hour later. The 
remaining 20 were delivered by 1700 hours on the 14th, fifty-three hours after Brigadier Grant received his 
request. 
 Brigadier Grant noted in his War Diary that, òThe number of conflicting orders and the manner in 
which they affected the workshop slowed production materially. It clearly shows the necessity for using the 
proper channels of communications. Had the General Staff cleared all requirements through DDME (First 
Cdn Army) instead of relaying it to the workshop through personnel of DCW & S, much confusion and 
resulting delay would have been avoided.ó 
 The Wasp Flamethrowers were successfully put into action. On the 14th the Storemont, Dundas and 
Glengary Highlanders attacked a German position with a section of three Wasps. The German position 
included four machine guns and a Tiger tank. The position was quickly overrun and 250 prisoners were 
taken. There were no Wasp casualties.24 
 Armour Protection for M10s. During the first week of August, 45 LAD attached to 5th Anti-tank 
Regiment carried out a field modification to the regimentõs 24 M10 self-propelled anti-tank guns (a 3-inch 
high velocity gun mounted on a Sherman tank hull). The guns were withdrawn from action a few at a time to 
the LAD located in a farmyard in the unitõs forward area. Here they were fitted with covers to provide 
overhead protection for the crews. This important improvisation was quickly designed and skilfully 
constructed by the LADõs craftsmen using ¼-inch steel boiler plate obtained from the ruins of a nearby 
locomotive works. The covers proved highly satisfactory and remained in use throughout the campaign. 
However, there was a price. The LAD was one of those units in the forward areas mistakenly bombed by 
Allied planes on August 8th. One bomb landed in the farmyard killing Artificer-Quartermaster-Sergeant 
(Warrant Officer Class Two) G.A. Newsome25 and Craftsman F.S. Runnels.18 
 AWDs for AGRA. The organization of artillery in 21st Army Group at this time provided divisional 
artillery (usually three field regiments with 25-pounders) and support artillery which was formed as Army 
Group Royal Artillery (AGRA) and equipped with 4.5-inch or 5.5-inch medium guns. The AGRAs could be 
allotted at corps or army level in varying numbers to suit the operations. This caused a problem, however, 
because AGRAs did not have accompanying second-line resources. Therefore, when an AGRA was not 
under command of a corps headquarters the corps troops workshop was overstaffed in gun personnel, and 
when more than one AGRA was under command of an army headquarters the army troops workshop was 
understaffed.23 
 The problem came to a head during the build-up for the breakout from Caen during the latter part of 
July 1944. 9th British AGRA and 2nd Canadian AGRA came under command of 2nd Canadian Corps. The 
Corpsõ DDME, Colonel M.C.G. Meighen, anticipating a heavy workload in the AGRA area, formed two 
AWDs;  
one for the support of each artillery group.26 No. 1 AWD, made up of 35 technicians of the armament 
section of 2 Corps Troops Workshop, supported the Canadian AGRA, while No. 2 AWD, made up of 45 
technicians from 1 Army Troops Workshop, supported the British AGRA. When, after the Falaise battles, 
the British AGRA was preparing to leave the Canadian Corps, it was recorded that òtheir AWDó was packed 
and ready to move off with their new-found friends!27 
 On 20 July, 2nd Canadian AGRA HQ and its AWD area were south of the River Orne in what was 
considered to be a forward position. Colonel Meighen had decided that although the AGRA was rather far 
forward, the AWD, in order to be effective, had to move with the AGRA it supported. Thus the AWD with 
its complement of machinery trucks set up shop and operated in a closed street in Faubourg de Vaucelles. 
The DDMEõs assessment of the dangers of the location, however, proved to be entirely correct. On July a 
machinery truck was destroyed by a direct hit, with the flying metal wounding two tradesmen.27 
 Each AWD was normally able to repair four guns a day and a limited number of radios and 
instruments. However, when the two AGRAs were bombed in error on 8 August and 14 August during 
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Operations TOTALIZE and TRACTABLE, several guns were lost or damaged and many men were killed or 
wounded. The AWDs had been working strenuously doing normal maintenance programs during the heavy 
firing programs of these two operations. Consequently they had to redouble their efforts, artillery support 
being vital to the operation. All guns were inspected or repaired within a day. 
 As the campaign developed during the pursuit to the Seine and Channel ports, the lengthening L of 
C, the lack of proper ports and the low priority given to backloading of repairables soon stretched the 
administrative resources to the limit.2 This created engineering problems that demanded technical solutions - 
which had to be carefully worked out in the chaos of rapid advance and limited resupply. It was engineering 
with logistic limitation. Technical and organizational excellence and efficiency were of the essence. Some 
examples include; tire and tube repair, cannibalization, recovery operations and AFV repair. 
 
Engineering with Logistic Limitations  
 Tire and Tube Repair. In Normandy, anti-personnel bombs and shrapnel caused mounting 
damage to tires. The synthetic rubber tires had poor penetration resistance to the flint stone in the area. It 
was soon realized that something had to be done locally before the resupply problem became 
unsurmountable. Surveys were made of known garages to gather up vulcanizing equipment and rubber in an 
effort to increase the workshopsõ capacity for these repairs. Regrettably, this was not successful. The larger 
garages located in Caen, for instance, had been completely destroyed by bombing.28 
 In the late summer of 1944 it became apparent that arrangements would have to be made to repair 
tires and tubes in the theatre for 21 Army Group. To this end a British mobile tire repair unit was mobilized 
and sent to France.29 
 Equipment for a second such British unit was also prepared. However, because of the shortage of 
trained tire maintenance mechanics in the British Army, it was decided to raise a Canadian unit which would 
use the British equipment. Thus 1 Canadian Mobile Tire Repair Unit was formed on 17 November 1944 
from the tire mechanics of 1 Canadian Base Workshop. The unit was commanded by Captain A.L. Maclean 
and was on the continent and in full production by January 1945. Operating on the 21st Army Group L of C, 
it had an establishment of 50. At its peak it had 70 Canadian military, 75 British military and 100 Belgian 
civilians. Although designed to be mobile, once on the continent the unit remained located at 
Boortmeerbeek, Belgium, about 12 miles east of Brussels. By late January the British unit was moved to the 
vicinity and combined with the Canadian unit under Captain MacLeanõs command. 
 For the last three months of the war the combined units worked at peak production, repairing or 
retreading 700 tires and 1,000 tubes per week. For the eight months that the units operated, 20,000 tires and 
35,000 tubes were repaired or retreaded. 
 Cannibalization. At the start of the Northwest Europe campaign the lack of spare parts was a 
problem. On D-Day, losses and scattering of spare parts hampered production of the beach recovery 
sections. In order to bolster up the supply of serviceable assemblies for the repair of tanks in the bridgehead, 
3 Infantry Troops Workshop was assigned to removing all such components from the òWó Crocks which 
had been placed in a Help Yourself Park. Twenty percent of all the spares used in early stages of the 
campaign came from this source. This also helped to clear up the bridgehead area. 
 The problem of spare parts was particularly important for the 25 Canadian Armoured Delivery 
Regiment (The Elgin Regiment). The unitõs role was to provide units in battle with replacement tanks and 
crews. Consequently it had detachments well forward with replacement tanks. Captain G.W. Procunier 
attached to E Squadron noted, òthat in accepting the concept that the chief role of the LAD was to maintain 
maximum availability of equipment one should also accept the concept that there would be times when using 
parts of disabled vehicles was justified. There were numerous occasions, particularly after long heavy 
engagements when many tanks were knocked out and spare parts were depleted.ó30 In other words: because 
of physical limitations, costs and the uncertainties of war, the supply system could not pre-position adequate 
stocks. 
 During the autumn of 1944, when supply lines had been established, the problem of cannibalization 
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(uncontrolled reclamation of serviceable components from damaged equipment) continued. The problem was 
that real repair parts usage was not being reported and, hence, scales were too low. Tank batteries, Homelite 
generators and Canadian-built 19 Wireless Sets were the main culprits. Unsuccessful attempts were made to 
enforce reclamation and stamp out cannibalization. Colonel Meighen, DDME 2nd Canadian Corps, analysed 
the problem, òDrivers do not carry extra generators and carburetters for the fun of it. Armoured Regiments, 
LADs and even second-line workshops do not remove tracks, bogies, etc, from one derelict tank to enable 
another tank to operate either because they are lazy or mischievous. It takes extra effort to do so ...the driver 
carries a carburetter and a generator because he feels he is going to need one and has no confidence normal 
supply will make these available when required. Tracks, bogies, etc, are removed from one tank to make a 
runner of another. They would obviously prefer to get these articles from Ordnance if such were available. Is 
not the answer to increase the supply of those articles most frequently cannibalized?ó27 
 Colonel Meighen was commenting on the question of taking disciplinary action to stop 
cannibalization. However, as he noted, the only way to stop cannibalization was to provide the required parts 
when and where needed. The Repair Parts Scaling Section, started at 202 Base Workshop in the early 1950s, 
was a direct response to this problem. 
 Recovery Operations. Prior to the break out of the Normandy bridgehead and later during the 
pursuit period, there was little recovery allowed other than at brigade and regimental levels. During these 
critical periods, in order to keep the routes clear for the forward movement of the formations and supplies, 
no backloading or evacuation of vehicle equipment casualties was permitted until semi-static conditions were 
achieved. Consequently, recovery in 1st Canadian Army area did not develop into an organized system until 
after the closing of the Falaise Gap on 21 August. At that time 3 Recovery Company progressively took over 
the Corpsõ collecting points and traffic commitments from 2 Canadian Recovery Company. This released the 
latterõs equipment for operations closer to the front.27 
 Keeping routes clear - particularly in the forward areas - was often the task of the 2 Canadian 
Recovery Company. For example; from 18 to 25 April 1945, Sergeant L.A. Slumkofske was in charge of a 
special recovery detachment at a bridgehead over the Rustenkan Canal. His detachment included two tank 
transporters, two caterpillar D-8 tractors, a carrier and nine Craftsmen. His task was to keep open a narrow 
muddy road from the main road to the canal. Many of the tanks and other armoured vehicles were bogged 
down a good distance from the road. Throughout the operation the detachment was under shell, mortar and 
rocket fire. The detachment worked in the open in unarmoured vehicles and on several occasions tasks had 
to be carried out within the bridgehead itself. By borrowing vehicles, constantly encouraging his men and 
efficiently organizing the work it was possible to recover as many as six vehicles, including four tanks, from 
deep boggy ground in one day. The outstanding efficiency with which the detachment carried out their task 
was a material contribution to the success of the operation. Sergeant Slumkofske was awarded the Military 
Medal.31 
 Buffalo amphibious vehicles were the key to success in the many river and canal crossings. All 
efforts were made to protect and maintain this valuable equipment. For example on 11 February 1945, 
Sergeant M.C. Roulston of 2 Canadian Recovery Company was with a convoy that had just delivered 12 
Buffaloes for a river crossing near Nijmegen. The convoy of twelve transporters was halted by traffic 
congestion near the town of Gennep and came under mortar fire causing the transporter crews to leave their 
vehicles and seek cover. One crew member was killed and two wounded. Realizing that the convoy was an 
ideal target and attracting fire, Sergeant Roulston left his vehicle and rallied the 48 drivers and crews. He 
organized and encouraged them to return to their transporters. Although exposed to enemy fire, he 
succeeded in getting the convoy rolling. He also checked on the condition of the wounded to ensure that no 
harm would result from moving them. His action prevented destruction of valuable transporter equipment 
and was instrumental in keeping a vital road to the front clear. Sergeant Roulston was awarded the Military 
Medal.32 
 In France, the crowded conditions of the Normandy bridgehead and the rapid advances of the Allied 
formations stretched out the supply lines to such an extent that by the middle of September 21 Army 
Groupõs L of C had lengthened to three hundred miles - double the distance on which the allotment of 
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transport had been calculated. Therefore, until port facilities (especially Antwerp) and rail facilities were 
developed, the road maintenance lift had to be increased by every possible means.27 This created unexpected 
problems. 
 The consumption of gasoline was so enormous that the greater part of the supply transport was used 
to bring it forward from the rear installations. Air transport was used to the maximum and some units had to 
be temporarily stripped of part of their transport in order to support the forward units whose momentum of 
advance had to be maintained.27 Even tank transporters were used. Nearly all of the Corpsõ forty-three 40-ton 
tank transporters were converted to use as load carriers. Each one could carry 16 tons of supplies, 36 tons of 
ammunition or 500 jerry-cans of gasoline; a considerable increase in transport capability. 
 This increase was required to maintain the momentum of the advance - but there was a trade-off. 
The forward flow of spare parts was hindered, resulting in the previously-discussed problem of 
cannibalization. The rearward flow of tanks for repair was also hindered, causing overhaul workshops to be 
located too far forward for efficient production. 
 An interesting sidelight to the efforts of carrying gasoline forward was the construction of pipelines. 
On 5 September 1944, however, one pipeline near Canon in France started to leak. Personnel from Captain 
G.H. Martonõs 125 LAD supporting L of C Signals turned out to attempt to stop the leak. They were 
successful in what was definitely an unusual repair request.33 
 AFV Repair. The problem of third and fourth-line repair of tanks was a difficult problem. Tanks 
abandoned or damaged on the battlefield suffered the ravages of sabotage (by the Germans) and 
cannibalization. By the time the tank casualties reached the third-line workshops, they could be - and often 
were - badly depleted in addition to being damaged.33 
 When 1st Canadian Corps was wintering on the Maas, the demand for tanks was high because 
regiments were endeavouring to get back to full strength in preparation for the spring offensive. The demand 
for a high production rate created sufficient pressure for the quality of the output from the third-line 
workshops to drop below a level acceptable to the inspectors of 1 Canadian Section AFV Inspectorate 
commanded by a Major E.A. Perry. 
 Something had to be done quickly to improve the quantity and quality of third-line output. 
Consequently, 3 British AFV Servicing Unit, located in Antwerp and on loan to 1st Canadian Army, was 
brought forward and melded in with the armoured delivery squadrons. 
 The role of the Servicing Unit, commanded by RCEME officer Major K. Case, was primarily 
inspection, adjusting, modifying and making first-line repairs, thus relieving the third-line workshops of work 
for which they were not established. The daily quota of serviced tanks was set at a minimum of ten. The 
quota was only occasionally met, the average being five. 
 Why was production so disappointing? There were several reasons. Major Case noted that under the 
21st Army Group he had access to Base Depots but under Canadian command he had to obtain parts 
through Canadian channels. Less than 10 percent of his requirements could be met and production 
practically stopped. After several weeksõ argument he was permitted to return to his former supply system. 
 Another problem was due to the rudimentary design of the tanks. Once out of preservation, the 
tanks were vulnerable to the cold and wet of the winter months. This was particularly true of the electrical 
system. An idle tank could become inoperative after a weekõs exposure to a damp atmosphere. 
 As rugged as a tank appeared, it would not stand much misuse or abuse and there were too many 
mechanisms that had to be kept properly adjusted at all times. Although most equipments were initially 
issued with a service manual such manuals were next to impossible to obtain in the field. Service manuals for 
British equipments were generally not well prepared in contrast to American manuals. The project 
management system used today is a direct response to these problems. 
 
Organization of RCEME 
 The Normandy landing included unit mechanics and first-line LADs as well as second-line brigade 
workshops. The third-line workshops were in action by the end of June and the first of the two advanced 
base workshops moved in the next week. A month after D-Day, the final battle for Caen had been started ten 
miles south of the beaches at Courseulles. Compressed in this short distance were three echelons of RCEME 

                                                
33. War Diary 125 LAD (Hodgson, op.cit., page 576). 




