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4.       Warship Designs 
 
This Chapter relates to the design work done on a ship-by-ship basis, and from time to time 
involves both the specific Design House and the shipyard staff in which the particular ship was 
built.   
 
As has been mentioned elsewhere, the output of the Design House invariably required 
Production Engineering activity in order for the particular shipyard to build the ship in detail as 
produced by the Design House.  This also meant that if a ship class were built in more than one 
shipyard, as in the case of the original seven St. Laurent Class, then there would certainly be 
some minor differences between all (in essence) seven “lead ships”.  This posed a problem of 
configuration control so that as modifications to the ship class were produced over time the 
details of the design may well provide a clash in the actual build space of some of the ship class.  
However, ships being less congested and more able to accept minor variations than aircraft, this 
was not normally a major problem; e.g. ship stability was less stringent than aircraft centre of 
pressure and variation in mean aerodynamic chord. 
 
This Chapter is sub-divided into 6 parts for convenience, viz: 
 
4.1            Warship Design – one process followed in the design of a new warship as 

                  practised by MIL Systems Engineering. 
 
4.2                   DE’s to DDH’s Ship Classes  -  the design work carried out under the 

NCDO/MDDO contracts by the original Design Team assembled by 
Canadian Vickers.  The design work for the various ship classes as shown in the 
chart contained in Chapter 1, Overview often overlapped time-wise.  The design 
of the following warship classes were, however, contracted for separately. 

 
4.3  FFH 330 Halifax Class  -  the Concept Design was provided by MIL Systems 

Engineering Inc. in Ottawa, Ontario.  The Detail Design and associated 
Production Drawings were also provided 70% by MIL Systems Engineering and 
30% by the Prime Contractor, St John Shipyard Ltd. in Saint John, New 
Brunswick, who contracted out much of its design work to specialist companies 
such as YARD Ltd. of Glasgow, Scotland for its expertise in anti-noise vibration 
mounting of main machinery packages, for example. Nine of the ships were built 
at Saint John Shipyard in New Brunswick, and the other three at the MIL Davie 
shipyard in Levis, Quebec. 
 

4.4                   FHE 400 Bras d’Or Class  -  the design work was carried out by de 
                        Havilland Aircraft of Canada in Downsview, Ontario, because the design  
                        philosophy was that the ship would utilize hydro-dynamic air foils to  
                        sustain its mass whenever it performed at high speed.  The ship was built 
                        by Marine Industrie at  Sorel, Quebec. 
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 4.5             DDH 280 Class TRUMP  -  the design work was carried out by MIL  
                        Systems Engineering Inc.and the modification of all 4 ships was carried out by 

MIL Davie at Levis, Quebec. 
 
4.6                   MCDV 700 Kingston Class  -  the design work was done by Fenco MacLaren of 
                        Toronto but all 12 ships were built at HalShips in Halifax, Nova Scotia. 
 
 
 

   
 
 
 
 
 
 

4.1  WARSHIP DESIGN 
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As a prelude to this subject, it is useful to reproduce here the technical parts of a description of 
the process followed in the design of a warship by MIL Systems Engineering.  The document 
was raised for the benefit of DSS personnel to facilitate their understanding of the complexity of 
the process, hence the minute detail that the work entailed.  The description was raised under the 
supervision of Tom Campbell, who at the tine was Senior Vice President, Operations at MIL 
Systems Engineering.  Sections 3, 4 and 5 of the original document are reproduced hereafter. 
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Figure 1 
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Figure 2 
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Figure 3 
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Figure 4 
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   4.2      DE’s to DDH’s SHIP CLASSES 

                                                 Designs & Ship Upgrading  
          

All of the following warships were either designed and/or upgraded by the original Vickers 
Design Office staff under the NCDO/MDDO contract.  The following data is prefaced in each 
case by extracts taken from “Jane’s Fighting Ships 1991-92” edited for Jane’s Information 
Group by Capt. Richard Sharpe RN (13), and from “The Ships of Canada’s Naval Forces 1910-
1981” By MacPherson & Burgess (17). 

 
DE 205 (St. Laurent Class) 

 
 

There were actually 7 ships in this class, viz:  St. Laurent     DE 205     
                                                                                    Saguenay       DE 206 
                                                                                    Assiniboine    DE 234 
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DE 235  (Improved Restigouche Class) 
 

 
Actually, there were 7 ships in this class, viz: Chaudiere    DE 235 
                                                      Colombia     DE 260       
                                                                                    St. Croix      DE 256 
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DE 261 (MacKenzie Class) 
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DE 265 (Annapolis Class) 
 

 
 

 

                                                                      
 
The following page contains DELEX data as supplied by Alex Patterson, and is repeated 
herein from Chapter 3.4. 
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DDH 280 (Iroquois Class) 
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The beautifully clean lines of the DDH 280 class hull (MIL Sorel 1969) 
 

       
 
An example of ship space modelling of the engine room spaces for the DDH 280 class 
by Amie Bartien in Canadian Vickers before Computer Aided Design technology 
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AOR 508 (Provider Class) 

 

 
 
 

AOR 509 (Protecteur Class) 
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22 Class 

 
 

 
 

 
 

Of the three light fleet carriers that were operated by the Canadian Navy, viz.  HMCS Warrior, 
Magnificent and Bonaventure, only one underwent major retrofit design and subsequent 
upgrading in a Canadian shipyard.  HMCS Bonaventure never re-entered service with the fleet 
subsequent to that major refit. 
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  4.3    Halifax Class FFH 330  
 
 
The following is an extract from “Jane’s Fighting Ships 1991-92” edited for Jane’s Information 
Group by Captain Richard Sharpe RN (13). 
 
FFH 330 (Halifax Class) 
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                                          The largest warship designed and built in Canada (pre 2003) 
 
There was an open competition for the design and build of 6 Canadian Patrol Frigates - later 6 
more were added (the CPF Program), which was won by Saint John Shipbuilding Ltd (SJSL).  
However, the Crown preferred the Concept Design that Versatile Vickers had submitted as an 
integral part of its bid for the Prime Contract, and directed SJSL to use that design rather than the 
Concept Design by Gibson & Cox of the USA included in the SJSL submission.  Versatile 
Vickers design unit was Versatile Vickers Systems Inc. (VVSI)), which in 1987 became MIL 
Systems Engineering Inc. (MSEI) and the Detail Design was subsequently carried out by that 
company.  However, some of the design requirement was kept by SJSL itself (see Chapter 7.2 
for some of the ramifications of this decision).  SJSL held the Prime Contract for the design, but 
sub-contracted the majority of the work to MSEI, as directed by the Crown.  It kept to itself such 
aspects as the main machinery spaces and the rafting thereof, as well as the radar cross section 
signature of the overall ship.  It contracted out this work to offshore companies, viz: Scotland 
and the USA. Hence that work does not qualify as Canadian Content, the objective of the 
CANDIB Study that prompted this publication.  The Saint John Shipyard is currently closed 
down (2003) and no response to our enquiries for information for the CANDIB Study was 
forthcoming. 
 
The following reproduced marketing pamphlet issued by MIL Systems Engineering summarises 
its role in the CPF Program.  The MDDO Contract was invariably used by the Navy to carry out 
technical and feasibility studies for future warships, and the CPF Program was one example of 
this policy, and utilized the MDDO contract to a high degree in this regard starting as early as 
1978.  The subsequent technical requirement was then issued as part of the Bid Set for Industry 
to bid against.  MIL Systems Engineering was, prior to the CPF Prime Contract Award, part of 
the Versatile Vickers Group as stated above and carried out the various studies to define the 
eventual requirement under the NCDO/MDDO contract. 
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The next reproduction is from the DND website and provides more definition of some of the 
equipment designed into the Halifax Class frigates by MIL Systems Engineering. 
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HALIFAX CLASS FRIGATES,    
CANADA 

 

 

Saint John Shipbuilding Ltd is the prime contractor for the Halifax class frigate 
or Canadian Patrol Frigate programme. Nine of the twelve ships were 
constructed at the Saint John shipyards in Saint John, New Brunswick and 
three ships at Marine Industries Shipyards in Sorel. The multi-purpose frigates 
were commissioned between 1992 and 1997. 

Halifax Class frigates, HMCS Regina and Fredericton, have been conducting 
maritime interdiction operations in the Persian Gulf in support of the 
international campaign against terrorism. 

COMMAND AND CONTROL 

The SHINPADS integrated processing and display system, supplied by 
Lockheed Martin Canada, provides a distributed architecture command and 
weapon control capability. The system uses about 15 AN/UYK-501 
workstations manufactured by Computing Devices Canada.  

The ship's Communications Control and Monitoring System (CCMS) was 
supplied by SED Systems of Saskatoon. Lockheed Martin Electronic Systems 
Canada supplied the message processing system. 

MISSILES 

The ship's surface-to-surface missile is the Boeing Harpoon Block 1C. The two 
quadruple launch tubes are installed at the main deck level between the ship's 
funnel and the helicopter hangar. The Harpoon missile uses active radar 
homing to deliver a 227kg warhead to a range in excess of 130km.  

The Sea Sparrow vertical launch surface-to-air missile uses semi-active radar 
homing to deliver a 39kg warhead at speed Mach 1.6 to a range of 15km. The 
eight-cell launchers are installed port and starboard of the funnel.  
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GUNS 

The main gun on the bow deck is a 57mm 70 Mark 2 gun from Bofors. The gun 
is capable of firing 2.4kg shells at a rate of 220 rounds/min at a range of more 
than 17km.  

One Raytheon/General Dynamics Phalanx Mark 15 Mod 1 close-in weapon 
system is mounted on the roof of the helicopter hangar. The six barrels of the 
Phalanx provide a firing rate of 3000 rounds/min. The Canadian Navy has 
ordered upgrade kits to convert to the Phalanx Block 1B. The Block 1B upgrade 
includes a Thales Optronics HDTI5-2F thermal imager, improved Ku-band 
radar and longer gun barrel with a dual firing rate of 3000 or 4500 rounds/min. 
Deliveries of the kits began in September 2002. 

TORPEDOES 

The ship's two twin 324mm Mark 32 Mod 9 torpedo tubes are installed at the 
bow end of the helicopter hangar. The torpedoes are the ATK (Alliant 
TechSystems) Mark 46 lightweight anti-submarine torpedo. The torpedo has a 
speed of 45 knots and is equipped with active and passive homing and a 
44.5kg warhead. /p>  

HELICOPTER 

The ship has a helicopter deck with a single landing spot. The deck is fitted with 
a RAST (Recovery, Assist, Securing and Traversing) system supplied by Indal 
Technologies of Ontario, allowing the launch and recovery of helicopters in up 
to Sea State 6. The hangar can accommodate a 15t helicopter such as the 
Sikorsky CH-124A Sea King.  

COUNTERMEASURES 

The ship's decoy system comprises four BAE SYSTEMS Shield Mark 2 decoy 
launchers which fire chaff to 2km and infra-red rockets to 169m, in distraction, 
confusion and centroid seduction modes. The torpedo decoy is the AN/SLQ-
25A Nixie towed acoustic decoy from Sensytech Inc of Newington, Virginia.  

The ship's radar warning receiver, the Canews (Canadian Electronic Warfare 
System), SLQ-501, and the radar jammer, SLQ-505, were developed by Thorn 
(now Thales) and Lockheed Martin Canada.  

SENSORS 

Two Thales Nederland (formerly Signaal) SPG-503 (STIR 1.8) fire control 
radars are installed one on the roof of the bridge and one on the raised radar 
platform immediately forward of the helicopter hangar. The ship is also fitted 
with Raytheon SPS-49(V)5 long-range active air search radar operating at C 
and D bands, Ericsson HC150 Sea Giraffe medium-range air and surface 
search radar operating at G and H bands, and Kelvin Hughes Type 1007 I-band 
navigation radar.  
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The sonar suite includes the CANTASS Canadian Towed Array supplied by 
Computing Devices of Canada (CDC) and CDC AN/SQS-510 hull mounted 
sonar and incorporates an acoustic range prediction system. The sonobuoy 
processing system is the CDC AN/UYS-503. 

PROPULSION 

The Halifax is powered by a CODOG (combined diesel or gas) system with two 
GE LM2500 gas turbines and one SEMT-Pielstick 20PA6 V280 diesel engine. 
CAE provide the Integrated Machinery Control System, which is being 
upgraded with flat screen monitors by December 2003. 
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