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4.4 Bras d’Or Class 
                           FHE 400   

 

             
 
                    HMCS Bras d’Or Maiden Voyage 1968 (above) and High Speed trials 1969 (below) 

                 Photos courtesy of Bombardier/de Havilland Canada 
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The foregoing description was provided by Dave Monteith of Bombardier/de Havilland Canada, 
as were the following photos/diagrams (12).   A multitude of data was provided by Dave 
Monteith, and the following Paper by John Milman & Cdr Fisher, RCN (14) best summarizes the 
overall technical/design description of the FHE 400 Hydrofoils Ship Project on hand at this time 
(it is from a 4th or 5th generation copy so the diagrams do not reproduce all that well).  A further 
paper by Cox from “An engineer’s outline of the RCN history: Part II” (1) provides a succinct 
account of the overall program. 
 

 

 
HMCS BRAS d'OR at 62 knots (1969) - photo by W.R.Carty 
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The program was essentially a “Design & Prove” contract that required a paper design that 
would then be built as a prototype and tested against the original design 
requirement/specification.  The end product would be a proven design.  The following two 
documents (18 & 19) define both the end design, and the performance of that design by tests of 
the prototype.  de Havilland of Canada was the overall Prime Contractor and produced the 
design at its facilities at Downsview, Ontario, had the prototype built at the Marine Industries 
Ltd. shipyard at Sorel, Quebec, and conducted the trials out of Halifax, Nova Scotia. 
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An extract from the paper by J.H.W.Cox published in the book “The RCN In Retrospect 
1910-1968” as “An engineer’s outline the RCN history: Part II”(1), follows: 
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Canadian naval interest in hydrofoils had its beginnings in 1945 when General George 
Pearkes, then general officer commanding Pacific, stated a requirement for a high speed smoke 
maker to be used in amphibious operations.  A hydrofoil seemed the only practical solution, and 
by the end of the war four prototype vehicles had been delivered. The NRE, aware of the 
attractions of high speed vessels and of the potential offered by hydrofoils, pursued the subject 
over more than a decade and through a succession of test craft all of which used the “surface 
piercing” form of foil.  In 1959, the NRE tabled a report proposing a 200-ton all-weather 
hydrofoil for ASW applications.  This proposal was discussed the following January at a 
meeting of American, British and Canadian scientists.  It was agreed that each nation would 
concentrate its high speed research: the British on hovercraft, the Americans on submerged-foil 
hydrofoils and the Canadians on surface-piercing foils.  The conference recommended an 
extension of NRE hydrofoil work to a prototype craft.  De Havilland Aircraft of Canada (DHC) 
was given a feasibility study in 1961, and by the end of the following year sufficient work had 
been done that the Naval Board was able to authorize production of a prototype ASW hydrofoil 
ship for which DHC was the prime contractor.  The name Bras d’Or, and the designation 
“FHE 400”, were adopted later.  Parallel studies examined questions of materials, fighting 
equipment, and foilborne stability.  Canadian Westinghouse was awarded a contract to design 
and develop the fighting equipment suite.  Tests and trial of structural members and foils, 
protective coatings, super cavitating propeller models, hydraulic steering and stabilizer 
actuator, the action information system, and the full- scale foil-borne propulsion system were 
progressively completed permitting identification and correction of problems as they arose.  
Assembly of the ship took place at the Sorel Shipyard of Marine Industries.  On 5 November 
1966, ironically “Guy Fawkes Day”, a disastrous fire occurred in the nearly completed ship.  
In April of the following year, after the programme had been reappraised, it was decided to 
repair the fire damage, make a number of modifications to the design, complete the ship, and 
take delivery of the fighting equipment but to defer the fitting until completion of the initial 
foilborne sea trials. 
 
In September 1968 the ship, having been delivered to Halifax from Sorel on its specially 
constructed “slave dock”, commenced hullborne sea trial without the foilborne transmission 
system.  On 9 April 1969, with the foilborne transmission satisfactorily through its shore trials 
and now installed in the ship, Bras d’Or became foilborne for the first time.  That summer a 
foilborne speed of sixty-three knots was recorded in the full-load condition in three- to four-foot 
waves.  Foilborne trials were interrupted for a year when the main foil centre span was found to 
have developed cracks from a water leak.  This required the span to be replaced.  When a full 
trials programme including rough water trials was resumed, it included operation hullborne in 
seas up to state six (twelve foot waves).  The feasibility of a 200-ton all-weather open-ocean 
hydrofoil had certainly been established.  Unfortunately, the costs of a refit, including further 
foil repairs, fitting the fighting equipment, and carrying out trials of the ship as an ASW vehicle, 
were felt to be unwarranted.  Even if the trials were successful, the RCN was not certain that the 
construction of a squadron of such ships, at the expense of a similar investment in conventional 
vessels, would be justified.  In 1971 the Bras d’Or was laid up in a state of preservation pending 
a final decision on its disposal. 
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So ended a warship design program that uniquely involved the building and testing of a 
prototype to prove the design (as happens in a new aircraft program). Production of the ship was 
not entered into.  Consequently, all of the design, build and test elements of the program are 
considered part of the Design House contribution by Industry to the Navy. 
 
 

  More detailed technical papers, one dealing with the Program aspect and the other    
  dealing with the Technical Development aspect, are recommended reading, viz: 
 

1.       Development of the Canadian Antisubmarine Hydrofoil Ship 
By Capt. R.G.Monteith, RCN & R.W.Becker – presented to the Canadian Congress 
of Engineers in Montreal, 2 June 1967 (15). 
 

2. Structural Design & Development of the FHE 400 Hydrofoil Vessel 
By S. Morita, de Havilland Aircraft of Canada Ltd – presented to the 1967 SESA 
Spring Meeting (16). 

                       

 
 
                                             FHE 400 HMCS Bras d'Or Hydrofoil Ship 
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                  Program Plan for Design, Build & Outfit of Bras d’Or Hydrofoil Ship   
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   ACTIVITY                    1960    1961    1962     1963   1964     1965   1966     1967   1968    1969    1970    1971     Funding history    

 
 
Design studies 
                  by Industry 

(de HC - ship)                             
phase 1 
phase 2 
phase 3 
phase 4 

 
(CWC – Fighting  Equipment) 

 
Build & test 
               by Industry 

                                                                                                                                                              
Ship (de HC)                                                                                                                              $40.573m 
Build & test   
Sea trials                           
Deliver to Navy                                                                                                                                 
                                                                                                                                                                                    
FE (CWC)                                                                                                                                    $9.433m      
Build & test 
Deliver to ship 
 
Naval operations                                                                                                   ship mothballed 

 
  Total funding                                                                                                                                         $52.220m 
 
 
                                  Synopsis of FHE 400 “Study, Design, Build & Test Program 
                                         (devised from various source documents)                                                                                                                
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4.5             TRUMP Modernization 

                                of Iroquois Class DDH 280’s 
 
The update and modernization of the four DDH 280 “Iroquois” Class destroyers, sometimes 
referred to as the TRIBAL class since each ship carried the name of a Canadian aboriginal Indian 
tribe and hence the acronym Tribal Refit Update and Modernization Program – TRUMP, was 
the most ambitious and complete redesign of a Canadian warship incorporated into the original 
ship’s hull that had ever been undertaken. 
 
The requirement was for the ships to be capable of extending their capabilities to include the 
roles of Task Group Command and Supportive Air Defence.  The result of the program was a 
great success and the ships often have subsequently provided Task Group Command of the 
NATO North Atlantic Fleet.   
 
The decision to proceed with the TRUMP program was based on the economic benefit of 
upgrading a ship’s hull which had proven successful in the ship’s initial role and which had at 
least a further 15 years life.  The need to implement the upgrading of the ship’s overall capability 
was based on the changing threat scenario to blue water ships that  had arisen since the DDH 
280’s were first conceived and subsequently built. 
 
The contracting was somewhat unique in that the overall ship program was awarded to a non-
ship design or ship-building Canadian company, viz; Litton Canada, based on the fact that the 
parent company in the USA did have these skills and the Canadian company would deliver and 
commission the major new weapon system, the Vertical Launch System.   
 
Technically this required a major reallocation of existing equipment from three decks in the bow 
to other areas of the ship in order to integrate a 120 tonnes VLS and its supporting structure 
which would not adversely affect the ship structure under the shock load of a missile launch, and 
to provide adequate space for maintenance considerations of the VLS system.  The following are 
some of the slide presentations used in the Washington briefing in February 1994 to personnel of 
the US Navy and the Naval Attaches of foreign navies posted to Washington, DC. (see Chapter 5 
of this publication for more details) wherein VAdm (ret) Allan  presented an in depth history of 
the Canadian Navy’s experience with the modernization of its warship fleet based on both the 
changing roles of its ships over time and the economics of upgrading those ships versus the build 
of new ships for the new threat scenario and taskings envisaged (7).  Canadian Industry has 
played a major role in the implementation of those upgrades, both at the engineering design level 
(8) and the shipyard implementation level, as well as in the supply of sophisticated, modern 
equipment of high quality to current international quality standards.. 
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A very important element of a ship design and build program is the interface between the 
designers and the shipbuilders, and the former needs to understand the capabilities of the latter if 
maximum efficiency is to be achieved, or to put in the opposite way, to avoid implementation 
mistakes which are both costly and time consuming to correct.  The necessary interface is known 
as Production Engineering, which is intended to ensure that the design presented can be made 
with the tools and other constraints of the shipyard.  Ideally, this physical interface has been to 
have both design and build in the same physical facility. 
 
On the other hand, in a quite small Navy such as Canada’s subsequent to World War II and the 
Navy’s need to maintain its ships where possible with minor changes promulgated by 
SHIPALTS which were required in their hundreds from a central design/drawing office under 
the NCDO contracting formula, it was increasingly necessary for the design/draughting office to 
be close to Naval Engineering Headquarters located in Ottawa.  The Production Engineering 
interface required by the SHIPALT system was minor with most of the resulting work being 
done in the two Naval Dockyards located at Halifax on the east coast and Esquimalt on the west 
coast.   
 
The Production Engineering solution in the case of a major program such as TRUMP could be 
satisfied by posting shipyard Production Engineering personnel in the Design Office, and this 
proved a workable system (although there were some hiccups, as one might expect).  During the 
actual ship modification phase, the Design Office personnel were in turn posted to the shipyard, 
and this allowed any incompatibilities which did get through the design phase to be quickly 
corrected during the build phase. 
 
In more modern times, much of this Production Engineering interface can be accomplished 
through the utilization of integrated computer design between the Design Office and the shipyard 
Production Engineering office. 
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                                                       DDH 280 pre-TRUMP 
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The preceding chart shows the contracting structure between the Crown (the Navy via its 
Departmental and Procurement Departments) and four first tier contractors, viz; Litton Systems 
Canada Limited – the Program Manager & Supplier of the VLS,  MIL Systems Engineering 
Inc.– the ship designer and systems integrator,  MIL Davie Inc.– the shipbuilder, and  Pratt & 
Whitney Canada Inc. – the supplier of the new propulsion units. 
 
The outer ring of the chart shows most of the second tier suppliers of other required goods and 
services.  About half way through the build phase of the program the Crown claimed the role of 
Program Manager from Litton. 
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This chart shows the responsibilities of the Designer.  An important phase was the identification 
of that equipment that was to be removed from the ship, some of which was to be discarded and 
some of which was to be refitted in a new location on the TRUMPed ship. 
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The first of the two previous charts succinctly lists the major design challenges.    Infra Red 
suppression of the engine flumes was a passive element in the stealth signature of the upgraded 
ships whereas the Close In Weapon System (the radar directed Gatlin gun) was an aggressive 
active element.  The Water Displacement Fuel System very effectively stabilized the ship during 
manoeuvres, especially during a Vertical Launch System launch. 
 
Those requirements developed into the multitude of drawings, reports and equipment activities 
that consumed almost a million and a quarter man-hours of direct design and draughting 
personnel, as shown in the second chart.  When the administrative indirect mark-ups for 
management and support staff activities were added the program consumed considerably more 
than a million and a half man-hours.  The paperwork produced was mountainous but necessary in 
order to retain configuration of the ships in their extended lives. 
 
There follows some data on particular ship systems affected by the TRUMP program, which are 
self explanatory. 
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These latter charts show some schematic details of the new : 
 

 The Water Displaced Fuel System 
 
 The Fire Detection and Suppression System 

 
 The Smoke Detection and Evacuation System 

 
………three very pervasive systems throughout the ship. 
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DDH 280 post-TRUMP 
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The author, Jim Williams (on left, at the time President of MIL Systems Engineering Inc.) and 
his Vice President Marketing, Paul Gulyas, with the company’s 1/80th scale model of the 

TRUMPed DDH 280 class. 
 

Photo’ courtesy of Bruno Schlumberger, Ottawa Citizen, 8 March 1990 
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   4.6                                  Kingston Class  
                                     MCDV 700 

 
A Foreword, extract by Cdr. McKee from  
“The Ships of Canada’s Naval Forces 1910-2002” (21) 
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MCDV Concept (by Jim Williams) 
 

 
 
As has been recorded in Chapter 3.2, in 1987 MIL Systems Engineering submitted to the Navy a 
self-funded Project Definition Proposal that included a concept Design for an MCDV.  This was 
followed up in 1989 with a Discussion Paper for an updated version of the original Design.   In 
1991 DND, via its Contracting arm DSS (later named PWGSC), requested Bid Submissions 
from Industry, and let it be known that there was $10 million in the budget for this phase of the 
eventual complete project, of which $1 million was reserved for in-DND costs; the remaining $9 
million was to be shared between two successful bidders from Industry.  MIL Systems 
Engineering submitted two Bids, one fully compliant and one with a modified data package 
requirement, in order to get a costed Bid as close as possible to the need of the Navy’s budget.  
In the event, that latter Bid of $6.5 million was rejected, notwithstanding that MIL Systems 
Engineering had previously invested more than $0.5 million in its pre Bid Request period of 
1987 to 1989.  DSS awarded two Industry Bidders $4.5 million each; it is well known that 
eventually both Bidders spent close to $10 million each.  This required that the winner of the 
production contract would have to dilute any profit earned in that contract by $5 million or so 
before it could honestly claim to have earned a profit. As stated below, the construction contract 
was fixed price at $62.5 million so that a minimum profit of 8% was required to break even.  
This method of imposing contracting competition by the Government on Industry left a lot to be 
desired since the subsequent contract auditing was usually very thorough by DSS’s Audit 
Service Bureau. 
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MCDV Project (by Tony Thatcher) 
 
The Maritime Coastal Defence Vessel (MCDV) program was awarded to SNC-Lavalin as Prime 
Contractor, for the construction of 12 ships, in May 1992. 
 
As the Prime Contractor and Project Manager, SNC-Lavalin accepted total systems 
responsibility for the design, construction and delivery of 12 maritime coastal defence vessels, 2 
mechanical minesweeping payloads, 4 route service payloads, 1 bottom object inspection 
payload, 2 differential global positioning systems and 2 route survey data analysis facilities. 
 
The Government of Canada, who awarded this contract to a company with no vested interests in 
the shipbuilding industry, regards the success of the project as a major accomplishment.  The 
seven-year fixed price contract, valued at $62.5 million, was successfully completed on schedule, 
did not incur any cost overruns and achieved a total direct Canadian content of 85 %.  SNC-
Lavalin provided all Project Management services for this turnkey project. 
 
The KINGSTON Class maritime coastal defence vessels will be used primarily by the Naval 
Reserve to conduct coastal patrol and surveillance as well as mine countermeasure missions.  
Each vessel, built in accordance with Lloyd’s commercial construction regulations, displaces less 
than 1,000 tons, is 55 meters in length, 11.3 meters in width and has 3.4 meters draft.  Each 
vessel can accommodate up to 37 personnel.   
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