CANADA AVIATION AND SPACE MUSEUM AIRCRAFT
CANADIAN VICKERS / NORTHROP DELTA
RCAF SERIAL 673 (FUSELAGE ONLY)
INTRODUCTION
The Canadian Vickers Delta was a significant, if little remembered, aircraft in the history of the Royal
Canadian Air Force (RCAF). In its day, it was a very advanced design and its selection as a military
photographic survey platform was proven to be sound. When forced into other roles, however, its
limitations became apparent.
The history of the Delta also parallels the RCAF’s transition from primarily a peacetime force to a war
fighting military air arm. In the 1920s and 1930s, the RCAF was essentially a civil-mission force focussed
on assisting other government operations in areas such as aerial survey, forestry protection, crop dusting,
fishery and anti-smuggling patrols. Much of Canada’s territory was literally still unsurveyed and poor maps
ensued. Consequently, photographic surveys to aid in the creation of accurate cartography was a high
government priority. Even in the mid-1930s, when the “clouds of war” were beginning to loom in Europe,
photographic survey and mapping remained a priority for the government. The limited budget of the
RCAF meant that it began to shed most of its previous civil support roles as it tried to transition into a
more military service but its photographic survey mandate remained while many other activities were
either discontinued or transferred back to other government departments.
The RCAF had initially used surplus World War I flying boats and later early bush-plane designs for aerial
survey missions in the 1920’s. It developed a variety of highly respected operational techniques and
photographic equipment becoming a world leader in the field of aerial surveys. In February 1935, the
RCAF was searching for a replacement platform to supplement its aging and increasingly troublesome
floatplanes this role. The primary type then in use was the Bellanca CH-300 Pacemaker floatplane with a
unique RCAF-designed triple camera mount for combined oblique and vertical photography. The Delta
proved to be its ultimate successor in this regard and its selection and procurement for licensed
production in Canada established a number of firsts in Canadian aviation history. It was the first stressedskin aircraft to be built in Canada, the first low-wing, single-engine monoplane of the RCAF and also the
first Canadian-built aircraft to use a new plastic, called Plexiglas, in place of glass in the windows.
With some minor modifications, the Delta went on to become a highly successful photographic survey
aircraft in RCAF service. But the outbreak of war meant that the Delta had to be re-purposed into other
more critical military roles. Unfortunately, the RCAF then found that the Delta had severe limitations. It
was too fast for army cooperation roles and too slow for combat. It was both unsuitable for long overwater flights along with being not robust enough for salt-water operations. It was too small for effective
transport duties and, lastly, it was too ill-equipped for satisfactory operational training purposes. Never
the less, it was pressed into front-line service, and some crews paid the ultimate sacrifice. In fact, the first
official RCAF casualties of the Second World War were incurred during the crash of a RCAF Delta on the
14 September 1939. The Deltas were ultimately relegated to duties as training aids as the war
progressed and then faded from existence.
Cover Photo Caption - RCAF Delta # 667 on the wharf prior to testing in 1936 - (Bill Upton Collection)
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DESIGN HISTORY 1
The Northrop / Canadian Vickers Delta was a single-engine, low-wing, all-metal monoplane, built in
Canada under license from Douglas Aircraft Company’s Northrop subsidiary in EI Segundo, California. In
the 1930‘s John Knudson Northrop had developed a series of innovative low-wing monoplanes
commencing with aircraft known as the Alpha, Beta and Gamma. He had helped pioneer metal “stressedskin” construction techniques on these types. The Delta was essentially a nine-place passenger-carrying
version of the better known Gamma mailplane; along with the larger fuselage, the chief difference being
that the pilot’s cockpit was moved from aft of the wing to forward of it, immediately behind the Wright
Cyclone engine. The RCAF placed orders for three Delta Mark I aircraft in 1935. Originally, the Northrop
Gamma in its bomber form had been suggested with the retractable bomb aimer’s turret being utilized for
the camera operator. It was likely that the Delta was chosen instead because of its larger internal
capacity, which was more suitable for northern operations.

The Northrop Alpha (left) and Beta (right) were predecessors to the Delta design. - (CA&SM Images)

The Northrop Gamma mailplane heavily influenced the Delta design. - (CA&SM Images)
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The Deltas were built to a Department of National Defence specification: C/10/35, which was issued after
considerable deliberation over what kind of airplane should replace the very successful, but basically
civilian, Bellanca aircraft then used for photographic survey work in northern Canada. Two aircraft types
had originally been short-listed. The Fairchild Super 71P was the other aircraft type being considered and
two of this alternative aircraft design were also ordered in 1935 for further evaluation. The ensuing trials
proved the Super 71P to be a failure in this regard and the Delta became the RCAF’s last prewar
photographic survey aircraft.

The Northrop Delta (left) and the Fairchild Super 71P (right) were the two designs short-listed by the RCAF as a potential
new aerial survey platform - (CA&SM Images)

PRODUCTION OF THE FIRST AIRCRAFT
The RCAF arranged a deal with Northrop Aircraft Inc. to provide engineering support to Canadian Vickers
Limited in Montréal. At Northrop, the project drawings were assigned the number ID-8, and factory serial
185 and some components for the first aircraft and some tooling may have been shipped to Canadian
Vickers in Montréal. 2
Once the contract was awarded to Canadian Vickers, which originally was a subsidiary of England’s large
Vickers armament firm, it presented considerable problems to Mr R.J. Moffett, the manager of Canadian
Vickers Aircraft Department. Canadian Vickers had already built a variety of different aircraft, most of
which were flying boat designs. The Montreal plant became fully Canadian-owned in 1927 and had built a
number of aircraft under license including the Fairchild FC-2, Fokker Super Universal and the Bellanca
CH-300 Pacemaker. The Delta, however, was a distinctive machine for many reasons, the most
significant of which being that it was the first all-metal aircraft to be built in Canada. It is not surprising,
therefore, that Mr. Moffett and his team had a very demanding challenge to produce the highly complex
parts needed at a time when Canada was very much in the midst the Great Depression. The Canadian
Vickers machine shop did not even possess a hydraulic press typically used to form metal parts. 3
Raw material was originally to have been bought from England in line with the federal government’s
procurement policy at the time, of “buy British”. It became apparent, however, after many delays that
Britain would be unable to supply the raw materials, as virtually all of it was being devoted to its own
rearmament program. Special permission then had to be sought from the Dominion government in order
to import the special aluminum alloy required from the United States. 4
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The Canadian Vickers staff had no previous experience in manufacturing all-metal aircraft. R.J. Moffet
hired additional staff (increasing from 8 to 53 personnel) and proceeded to literally hand-build the three
aircraft ordered. Working on an unheated assembly floor, the aluminum structures were laboriously handformed and bent using wooden blocks faced with steel.

The Delta’s upper fuselage begins to take shape on the Canadian Vickers shop floor. - (CA&SM Image)

In February 1936, when construction of the Delta’s was fairly advanced, considerable discussions ensued
between the Air Force and the Department of Civil Aviation regarding the advisability of sending a team of
six civilian inspectors to Canadian Vickers along with RCAF officers on regular visits to study methods for
airworthiness inspection on all-metal, stressed-skin aircraft. 5
ENGINEERING AND CONSTRUCTION DETAILS 6
These Canadian Vickers aircraft differed
somewhat from the original Northrop design.
The cabin floor was strengthened to withstand
freight loads and the fuselage featured an
oversized cargo door, hinged at the top to
facilitate cargo handling. The other chief
external differences were a reduced number of
cabin windows in the Canadian version but
with additional windows in the cockpit area.
Internally, the original design provided for
stiffening of the fuselage skin, not as was
usual by the attachment of separate stringers
The upper fuselage is now completed. - (CA&SM Image)
between the frames, but by forming the
leading edge of each skin plate into a “J” section. Being the first all-metal, stressed-skin aircraft to be
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built in Canada, this construction approach was considered too complex, so the Canadian aircraft
featured separate stiffeners made from an Alcoa aluminum extrusion, which were simply riveted on.

The upper images illustrate the fuselage lower half under construction and the lower image shows the completed
assembly with the upper and lower halves of the fuselage mated - (CA&SM Images)

The Delta’s monocoque fuselage was uniquely designed to be built in two (upper and lower) halves and
then joined on the horizontal centre line at final assembly. The lower half was built in one jig, complete
with the wing centre section and stub wings. These stub wings included the six fuel tanks which
accommodated 1,242 litres (328 US gallons) of gas. The outer wing panels picked up on the centre
section using bolts, in a manner similar to that later employed on the DC-2 / DC-3, to which the Delta
bears a certain superficial family resemblance. This resemblance is due to the fact that both machines
employed Mr. Northrop‘s stressed-skin ”multi-cellular” wing construction, in which there are no major load
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bearing members. All tension and compression loads were carried in the surface; shear loads only being
carried in the internal-web. The wing construction featured 24ST AIclad alloy throughout.
The control surfaces all featured a metal
structure covered with fabric. The ailerons
were of the slotted type, statically and
dynamically balanced and mounted on ball
bearings, as were all the control cable pulleys.
Split trailing-edge flaps were fitted and these
were operated manually.
The centre section also carried the landing
gear, one wheel between two oleo-pneumatic
struts. Canadian Vickers modified the landing
gear only by installing legs with longer travel.
The wheeled gear could be removed and
Vickers Type “75” floats with a float chassis
could be installed. Alternatively, Vickers Type
“F” streamlined skis with internal Ferrier
A close-up of the tail assembly. - (CA&SM Image)
trimming gear could be fitted. The latter skis
were later found to have a problem with the internal trimming feature. Despite further modifications, this
particular problem was never fully resolved. 7

Clockwise - A view of the main wheel undercarriage before
fairing installation, the Type 75 floats and the Type F main
ski and tail ski arrangement for the Delta. - (CA&SM
Images)
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The Wright Cyclone SR-1820F-52 power plant was on a welded steel tube mount, bolted to the firewall, in
front of the instrument panel, held by four quickly-detachable fittings. The oil tank of 83.3 litre (22 US
gallons) capacity was mounted on the engine bearers and formed an integral part of the power plant
assembly, which could be completely changed within thirty minutes. The Wright Cyclone nine-cylinder
radial engine was designed to operate on 80-octane fuel, and develop a power output of 600 hp, at 1,950
meters (6,000 feet), with a maximum for takeoff of 665 hp. The maximum speed (wheeled version) was
290 km/h (180 mph) at 8,000 feet, and the service ceiling was 6,035 metres (19,800 feet). The average
take-off speed on wheels, fully-loaded, was 137 km/h (85 mph), which took 17 seconds. Unlike Northrop
produced aircraft, the Canadian aircraft used a two-bladed Hamilton Standard variable-pitch propellor.

These two images illustrate the very neat self-contained Wright Cyclone engine power pack
installation. - (CA&SM Images)
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PHOTO-SURVEY EQUIPMENT
Three cameras were fitted in the rear of the cabin which was stripped of seats and furnishings for the
purpose. The RCAF had originally considered including attachments so that passenger seats could be
installed but ultimately decided against it. The interior walls of the cabin were covered with aluminum alloy
sheet, which was sprayed with a flock or felt finish. This helped to soundproof and deaden vibration.
Three Fairchild A3 Automatic Aerial Cameras were mounted on a specially cast aluminum beam spanning
the rear fuselage, which allowed a camera to point out each side with one directly underneath; all facing
slightly aft. The centre camera could point vertically downwards if required. This system of using three
cameras together in this form was known as “tri-camera projection”.

A view of the rearward facing camera ports on the Northrop Delta. - (Library and Archives Canada Image - PA-063180)
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A view of the Canadian Vickers production line with Deltas 667 and 669 under construction and
a Fairchild floatplane under repair. - (Bill Upton Collection)

The Delta was equipped with dual flying controls but was typically only flown by a single pilot
on RCAF survey missions - (CA&SM image)
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Another view of the flight deck illustrating the relatively spartan interior finish - (CA&SM Image)
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The unique features of the RCAF Deltas with the large upward hinged freight door,
reduced number of side windows and extra cockpit windows are all readily apparent in
this view. - (CA&SM Image)
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COLOURS AND MARKINGS 8
All metal parts of the Delta’s received a coat of red oxide prior to assembly. The exterior of the aircraft
was painted with special silver paint, This paint was made by finely-grinding aluminum powder mixed in a
clear lacquer. Three-foot diameter roundels were applied to both surfaces of the wings, with a smaller
roundel on the fuselage. The registration number was painted in black, on the undersurfaces only of the
wings; the tops of the numbers facing aft on the port wing, and forward on the starboard. The number was
also repeated on the rear fuselage aft of the roundel, and on the rudder. A Canadian Vickers / Northrop
logo appeared on the fin. There were also a few stenciled instructions for loading restrictions painted on
the forward side of the large freight door.

The basic finish and simple markings show up well on this photo of RCAF Delta Mark II # 669. - (T.F.J. Leversedge
Collection)

FLIGHT TEST & INITIAL OPERATIONS
The existing civil aviation rules had to be waived in order to complete the initial test flight of the first
Canadian-built Delta. The aircraft was technically not yet delivered to the RCAF and thus first flew as a
civilian aircraft. Canadian Vickers approached the Department of Civilian Aviation regarding waiving the
standard three-mile radius restriction from the airport test flight on the grounds that the Delta would fly too
fast, having a speed of 180 mph. Accordingly, permission was granted to fly within a ten-mile radius of
Fairchild’s airport at Longueuil, Quebec, and the test flight of the prototype Delta (RCAF # 667) took place
there on 16 August 1936.9
This Delta was then delivered to the RCAF and officially taken on strength on 01 September 1936 at the
RCAF Station Rockcliffe in Ottawa. Although the delivery was several weeks later than promised, due to
material procurement and engine installation problems, the aircraft was still incomplete and an extensive
list of shortcomings was prepared which included, among other things, failure to put locking wire on the
control turnbuckles. Canadian Vickers sent a team to Ottawa to correct all the identified faults. Eventually,
after considerable work and, with the installation of the camera gear, Delta # 667 made its first
photographic flight over Algonquin Park on 1 October 1936.
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The other two Deltas were also delivered in 1936; # 668 on 17 October and # 669 on 31 October. All of
this first batch of aircraft were originally delivered in the floatplane configuration and all were assigned to
No. 8 General Purpose (GP) Squadron in Rockcliffe.

Each of the first three Deltas were delivered to the RCAF in the floatplane configuration. - (CA&SM Image)

While # 668 remained at Rockcliffe for various trials and tests, 6 (GP) Detachment deployed on 18 April
1937 for British Columbia, flying # 667 and # 669 as landplanes across the US to Seattle and from there
on to Vancouver, where they were converted back to floatplane configuration. They then spent the next
six months performing photographic survey flights from Prince Rupert and from various sites on
Vancouver Island. # 669’s season was interrupted in May 1937, when it sank while at its moorings.
Fortunately, it was raised successfully, dried out, and fitted with new floats before being restored to
service. 10
Unfortunately combination of the type 75 float construction’s material and sealing methodology and the
Delta’s tail-down attitude while on the water, meant that the Delta fleet continued to be prone to these
types of occasional sinkings while moored for the remainder of its career. 11
PRE-WAR SERVICE
The Delta’s were the first low-wing monoplane aircraft in RCAF service, and, consequently, they were
initially regarded with suspicion by some personnel. Survey pilots used to the narrower cockpits of older
aircraft also found that the Delta’s wide cockpit restricted the pilot’s view of the ground, making it more
difficult to follow terrain lines for photos. Another unexpected and highly dangerous fault was also
discovered; engine carbon monoxide fumes were being drawn into the cabin through the open camera
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ports. This hazard was first eliminated by temporary screening and added ventilation measures and then
later solved more permanently through changes to the exhaust system. But apart from these problems,
the pilots who were interviewed spoke well of the new aircraft, as they were capable a good rate of speed
and could also fly higher on photo missions. In general, the Deltas speeded up the survey work
considerably, and a lot of new territory was covered.

The RCAF’s Deltas deployed to the some of the remotest parts of Canada’s territory on their survey missions. - (Bill Upton
Collection)

The solution to the cockpit visibility issue was to add additional triangular windows on both sides of the
cockpit and a new rectangular window in the floor. Four more Delta’s (RCAF # 670 to 673) were first
ordered in this new configuration, which was designated as the Mark II variant, in 1937. This order was
later followed by another order for a further four Mark II aircraft in1938 (RCAF # 674 to 677).
No. 8 GP Squadron’s Deltas usually left Rockcliffe in the spring and worked further north as the ice left
the lakes, performing the reverse of this in the faIl. They usually returned home around October. If a trip to
the West Coast was required, the Delta would be taken off floats and put onto wheels and flown to the
coast by way of the United States. Upon arrival at Vancouver, the floats would be re-installed.
It was the policy of No. 8 GP Squadron to operate their aircraft in self-contained mobile detachments.
Each detachment would have two airplanes and six personnel, and there would be four or five
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detachments in the Northwest Territories, with two detachments on the West Coast, and two similarly in
Eastern Canada. A second squadron, No. 6 GP Squadron, became a communications flight, ferrying
supplies and surveyors in support of the photo aircraft.
If winter operations were required, the Deltas could be equipped with skis. These were of the streamlined
Vickers Type F skis, excellent for their low aerodynamic drag and use on ice. The skis however were less
efficient in the bush because of their small area. Occasionally the aluminum alloy material would heat up
through friction and melt the snow momentarily, with the result that it would freeze around the ski, causing
it to stick.

Delta # 671 is seen here equipped with Vickers Type “F” skis. - (CA&SM Image)

Another indication that the Delta was well suited to this rigorous northern task is best exemplified by the
fact that the competing Fairchild Super 71, a specially designed bush aircraft, was withdrawn from farnorthern operations. Two of these Super 71 aircraft (RCAF # 665 and # 666) had been used by No. 8 GP
Squadron up to July 1937, but then were withdrawn from use due to continuing maintenance troubles.
Another point worthy of note was that Canadian Airways were briefly interested in purchasing the Delta
for their operations. During the summer of 1936, Canadian Vickers had tried to interest various civilian
transport companies in the Delta for their bush operations to no avail. Canadian Vickers then proposed
either the Delta or a new twin-engine variant of the Delta, to be known as the “Victor” for airline
operations. Correspondence passed between the Canadian Airway’s and the RCAF in 1937, requesting
assistance from the RCAF in supplying performance data to enable Canadian Airways to assess the
Delta’s capabilities. The Victor was intended to use the same wing profile as the Delta but with new innerwing sections for the two 450 hp Pratt & Whitney Wasp Jr SB engines increasing the span to 17.07 m (56
ft). The Delta’s undercarriage would have been retained but a new nose and redesigned tail surfaces
would have been added. In the end, however, no further orders were forthcoming for either the Delta or
the proposed Victor.
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The RCAF Delta’s routinely switched between floats, skis and wheeled undercarriage. - (CA&SM Image)

RCAF MODIFICATIONS AND DEVELOPMENTS
The first of the RCAF Delta Mark IIs was delivered in November 1937. The modifications associated with
the Mark II variant were intended to address the deficiencies identified with the first batch of aircraft.
These included a new exhaust system, a modified oil cooler, new shock absorbers with increased travel
and a fabric covered rudder in place of the metal one. New triangular windows were added to the cockpit
sides and an oval window was added in the cockpit floor to improve pilot visibility. And with war clouds
looming on the horizon in Europe, these Mark II’s also had hard points added under the wings to allow for
the provision of bomb racks and guns. On floats, the Delta could carry one 113.5 kg (250-lb) bomb under
each wing and the land / ski equipped aircraft could carry a further four 9.1 kg (20-lb) bombs under the
centre fuselage. In addition to the new Mark II aircraft, the three original airplanes were returned to
Canadian Vickers to have the extra windows incorporated, and, as a result, were re-designated as Mark
IA’s.

RCAF serial number 670 was the first of the Delta Mark II aircraft. - (CA&SM Image)
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During 1938, a Delta piloted by Flying Officer Rutledge, OIC No. 3 (GP) Detachment, was on a photo
mission and was making a tight turn at 15,000 feet when the aircraft went into a spin. Fortunately,
Rutledge was able to safely recover. But a second case of spinning under similar circumstances a few
weeks later gave rise to suspicions that the Delta was prone to involuntary spinning. The problem was
presented to the National Research Council (NRC) in Ottawa, who constructed a 1/8 scale wind tunnel
model to use in vertical spin tests. These tests were protracted over a great length of time, but nothing
was ever definitively proven. Eventually, a formal modification ensued incorporating a new type of tailcone, which housed an anti-spin parachute. It appears, however, that no operational use of this
modification ever subsequently occurred.

The NRC’s 1/8 scale wind tunnel model of the Delta. - (CA&SM Image)

Unfortunately, due to the impending outbreak of the Second World War, the Delta had a relatively short
life in its originally design role as a photo survey aircraft. At this time, just prior to the war, the RCAF’s
strength was at a very low ebb, and every machine was required for both training and defensive
purposes. Accordingly, plans were drawn up to give the Delta additional armament for armed coastal
patrol work. Originally, it was planned to put one machine gun in each wing 12 and then to cut a hatch for
a flexible machine gun in the underside of the fuselage. In addition, another flexible machine gun position
was to be installed in a “mid-upper” position of the fuselage, By the time all this armament had been
installed, the weight would have been such as to permit only one gunner to divide his time between the
upper and lower gun positions. As this was impracticable, the lower gun position was eventually dropped.
The original mid-upper gun position also had a pivoting “turtle-back” transparent fairing installed around
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the front half of the hatch. This type of gun installation was fitted on Delta’s # 670 and # 672. In order to
accommodate these gun positions, the port upward-opening cargo door was removed and the resulting

Another NRC scale wind tunnel model of the Delta, this time with a proposed dorsal turret installation. - (CA&SM Image)

Yet another NRC scale wind tunnel model of the Delta with an under-fuselage bomb store carrier. - (CA&SM Image)
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hole was simply plated over. Unfortunately, the “turtle-back” fairing around the gun hatch caused both
extensive fin-buffeting, structural cracking and such a significant loss in performance, that in September
1939, it was decided to dispense with this modification. Instead, a much more simple, moveable hatch
(incorporating a glass window) was installed in its place.

Photos of gun turret equipped Delta’s are very rare. The “turtle-back” dorsal gun turret installation as seen here on RCAF
Delta # 672 ultimately proved to be a failure. - (J. McNulty Collection)

NRC working in conjunction with Canadian Vickers, was also aware of a weakness in the original tail fin
attachment. The structural issues associated with the fin-buffeting, and the anti-spin parachute
equipment, eventually resulted in the total redesign of the vertical tail. The new fin and rudder design
were were both tapered and moved further forward. Unfortunately, a further negative byproduct of this
redesigned tapered tail was that it did not supply enough overall fin area for control of the Delta floatplane
configuration and, consequently, a special additional strake under the rear fuselage had then to be
designed and incorporated. Aircraft fitted with the redesigned tail were designated as Mark III aircraft.
These later aircraft did not incorporate the anti-spin parachute. 13
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This image of RCAF Delta 675 is interesting for a variety of reasons. It illustrates the aircraft having its fixed wing
machine gun harmonized. The revised tail design has been installed making this now a Mark III variant. The simplified
upper dorsal hatch for a flexible machine gun is also readily apparent. And finally, the revised radio mast installation
is also visible. - (T.F.J. Leversedge Collection)

By early September 1939, all operational RCAF Deltas were fitted also with the Canadian General
Purpose radio, built by Northern Electric Co. and Canadian Marconi. To use this radio, a trailing aerial
was provided under the centre section, along with a prominent radio mast, which sloped forward above
the cabin. 14

RCAF Delta 676 served as the prototype for the Mark III configuration with the tapered fin and rudder
design. - (T.F.J. Leversedge Collection)
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All of the delays caused by the indecisiveness in the armament fitment and the redesign of the tail meant
that the final eight Deltas, # 683 to # 690 were not completed and finally delivered until 1940.
WARTIME SERVICE

15

Although Canada did not officially declare war on Nazi Germany until 10 September 1939, the Deltas
were on active service, even before this, by 3 September 1939. On 24 August, No. 8 GP Squadron was
ordered to recall all aircraft from detached photo operations. Overtime was instituted to install armament
and float landing gear, and, on 27 August, six Deltas departed from their moorings in the Ottawa River at
Rockcliffe Air Station, setting course for Sydney Nova Scotia. The Commanding Officer, Squadron Leader
(S/L) W.W. Brown, had already arrived in Sydney the day before in Delta # 674. The six Deltas which
departed Rockcliffe that day were RCAF # 669, 671, 672, 673, 676 and 677.

RCAF Delta #676 is seen here on the river near Rockcliffe just before its departure for North Sidney, NS. (Library & Archives Canada Image PA-063532)

On route, Delta # 673 had to force-land in Maine due to engine trouble. # 671 landed beside to render
immediate assistance and arrangements were made for further subsequent assistance. # 673 was first
temporarily repaired with parts flown in from Shediac, New Brunswick by Flight Sergeant (F/S) Thomas,
flying in # 626.
# 673 was then able to fly back to Lac Mégantic, Québec, where a complete engine
change was to be effected.
When No. 8 GP Sqn. arrived in Sydney, they found facilities inadequate and underwent a period of
considerable hardship. Most of the personnel were billeted in various hotels and rooms around the town,
and even the headquarters building was a rented commercial structure. The headquarters was about
three kilometers from the moorings for the airplanes, and a small boat had to be rented from a local
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resident to act as a seaplane tender. One of the hardest problems was acquiring petty cash to pay for
these local improvisations.
After arrival in Sydney, Nova Scotia, F/S Thomas in Delta # 676, and F/S GiImour in # 677, departed for
Newfoundland to patrol in the vicinity of St. Pierre and Belle Isle for “enemy” submarines.
No. 8 (GP) Squadron officially became No. 8 Bomber Reconnaissance (BR) Squadron on 14 September
1939. This was the same day that Warrant Officer 2nd Class (WO II) J.E. Doan and crewman, Corporal
(Cpl) D.A. Rennie, finally took off from Lac Mégantic in Delta # 673 to continue their interrupted trip to
Sydney. Sadly, they never reached their final destination. After they became overdue, extensive enquiries
revealed that a low-flying aircraft had been heard over several villages on their route. But two months of
extensive searching, including F/S Thomas in a Fairchild 71B flying at 150 metres (500 feet) above terrain
in 800 metre (half-mile) “lines”, failed to reveal any trace of airplane or crew. The search was eventually
called off, and it was not until nearly nineteen years later, in July 1958, that the wreckage of # 673 was
eventually found in dense bush country, 64 kilometers (40 miles) north of Fredericton, New Brunswick. A
1939 calendar was found in the aircraft, but no trace of WO II Doan, and Cpl Rennie was ever found.
They therefore became the first of more than ten thousand RCAF casualties of the Second World War.

RCAF Delta # 675 is seen here wearing early wartime RCAF markings with underlined code
letters, a “Type A1” fuselage roundel and an enlarged fin flash on the tail. - (CA&SM Image)

Although the Delta was a single-engine aircraft, many long patrols were made over the sea out of sight of
land, ranging (in the case of No. 8 BR Squadron) as far out as Sable Island. These patrols often lasted as
long as six hours.
By the early winter of 1939 / 1940, several Deltas had been damaged in one way or another by the rough
effects of the sea. Some of these aircraft were shipped back to Montréal as deck cargo on board ship, for
repair by Canadian Vickers. During these repair and overhaul sessions, they were brought up to the latest
mark configuration. One problem that recurred from time to time with Deltas was that of leaking floats. It
was very hard to water seal the tunnel which carried the water rudder control cables and, occasionally, a
pilot, who had left a Delta moored overnight, would return in the morning to find his airplane awash.
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During the winter of 1939/40, very little flying was carried out No. 8 BR Squadron. The aircraft were put
back on their wheel undercarriage and simply tied down in line on the airfield at North Sydney. During this
winter, most of the squadron’s effort was directed towards building accommodation for men and machines
on the airfield. At first, all engine and airframe work had to be done outside, with only a flimsy tarp
sheltering the ground crews from the icy Atlantic weather. Through the winter, the aircrew took turns doing
conversion courses at Uplands Airport, Ottawa, on new Bristol Bolingbrokes. Eventually when spring
arrived, it still took considerable time for the ice to clear from the harbour and, it was not until 8 June 1940
that the first water test flight was made by Delta # 671.
The sea itself became the Delta’s worst enemy. The float fittings were never designed for the very high
Ioads imposed on them by the ocean swells; the wing spar webs were often distorted and waves / ripples
also appeared in the metal skin as a result. According to one ex-Delta pilot, take-off or landing in a swell
was quite hazardous and had to be accomplished along a swell, irrespective of the wind direction. If an
aircraft took off against the swell the noise of popping rivets was similar to the sound of machine gun fire.
Corrosion was another big problem, and more complex mechanisms such as bomb racks often failed to
operate because of the freezing salt-spray.
Interestingly, for a brief period in 1939, a Delta, RCAF # 675, was assigned to No. 1 (Fighter) Squadron in
Calgary to assist in the conversion of pilots to Hawker Hurricane fighters.
During the summer of 1940, eight more Deltas had been delivered, but, in No. 8 BR Squadron, they were
gradually phased out of active service as additional numbers of the more suitable twin-engined Bristol
Bolingbrokes became fully available. By the end of 1940, accidents and corrosion had taken their toll.
Five aircraft had been destroyed in crashes (three of them with fatal results) and two had been removed
from service due their overall poor condition. Of the original 20 Deltas, only 13 remained active. Most the
remaining Deltas were then transferred to the West Coast and used there with No. 120 (BR) Squadron at
RCAF Station Patricia Bay, near Vancouver.

The five RCAF Deltas seen here along belonged to No. 120 (BR) Squadron at RCAF Station Patricia Bay, BC. Note the
difference in tail designs and the lower fin strake on the Mark III aircraft in the background. - (T.F.J. Leversedge Collection)
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By 2 August 1941, the Commanding Officer of Patricia Bay wrote to the Air Officer Commanding, Western
Air Command requesting advice as to what to do with the remaining (but unspecified) number of Deltas
that were “taking up space in the hangars”. The Deltas were no longer being used for dual control
training because there were no brakes in the right-hand seat and the instrument panel was not standard.
Student pilots, at that time, had already been trained on more modern aircraft. Being single-engined, they
were also deemed not suited to flying over the mountains or for long-range navigation training over the
sea. He suggested that they be relegated to target towing, wireless trainers, or general communication
duties.
In spite of this recommendation, it was finally decided by the Secretary of National Defense for Air to
relegate these remaining Deltas to training schools as instructional airframes. A single example, # 689
briefly lingered on in active flying duties until 1942 with No. 8 Bombing and Gunnery School in Lethbridge,
Alberta. It was then placed into storage without repair following a crash in January 1942.

RCAF Delta Mark III # 690 came to grief on 02 November 1941 due to pilot error, just prior to its delivery to Fingal, Ontario
as training aid. - (Library & Archives Canada Image PA-125811)

As many as seven aircraft then further survived as instructional airframes until February 1945, nearly ten
years after they were first conceived. This was perhaps an inglorious end for an airplane that made a
significant impact on the Canadian aircraft manufacturing industry. It was the first stressed-skin aircraft to
be built in Canada and the first low-wing, single-engine monoplane of the RCAF.
Planned as a photographic survey aircraft, a role for which it proved useful in RCAF service, world events
conspired to prematurely terminate the Delta’s use in this regard. Unfortunately, the RCAF then found the
Delta had no truly satisfactory alternative military use. It was too fast for army cooperation roles and too
slow for combat use. It was unsuitable for long over-water flights and not robust enough for salt-water
operations. Finally, it was too small for effective transport duties and ultimately too ill-equipped for
satisfactory training purposes.
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THE MUSEUM’S AIRCRAFT - RCAF DELTA # 673 (FUSELAGE ONLY)
Delta # 673 was an improved Mark II variant, first delivered to the RCAF on the 25 November 1937. The
Mark II design addressed previously observed deficiencies in the Mark I aircraft and also further modified
the aircraft to potentially serve as either a seaplane or land-based bomber in the event of the outbreak of
hostilities. The former changes featured the addition of new triangular -shaped windows on both sides of
the cockpit for better visibility and a new oval window in the floor for the pilot as well. A new exhaust
system, a new oil cooler and changes to the rudder (fabric covering instead of metal) and new shock
absorbers with longer travel each addressed previous deficiencies. Another window for a prone bombaimer’s position along with the provision of bomb carriers under the wings and fuselage addressed the
wartime contingency as did the provision for a fixed machine gun in each wing and for a gunner’s hatch in
the upper and lower fuselage.

Sadly, there are no images available depicting RCAF Delta # 673 in service prior to its demise. # 673 was a Mark II
configuration aircraft, similar to that depicted here (# 675). - (CA&SM Image)

Delta # 673 was first operated by No. 3 (GP) Detachment of No. 8 (GP) Squadron from RCAF Station
Rockcliffe, Ontario on survey flights over Alberta and North West Territories, from May to September
1938. With outbreak of war, on 24 August 1939, the squadron was ordered to recall all detached aircraft.
The squadron was then re-designated as No. 8 (BR) Squadron and officially transferred from Rockcliffe to
Sydney, Nova Scotia. Each of the squadron’s aircraft was hastily prepared and outfitted with armament.
On the way to Nova Scotia, Delta # 673 , piloted by WO II James Egerton Doan and crewed by Cpl David
Alexander Renni, had to force-land in Maine due to engine trouble. The aircraft was then repaired
temporarily with parts flown in from Shediac, New Brunswick by F/S Thomas, flying in # 626. Doan was
then able to fly # 673 back to Lac Mégantic, Québec, where a full engine change was to be effected.
Following the engine change and test flight, finally on 14 September 1939, Doan and Rennie, took off
from Mégantic in Delta # 673 to continue their interrupted trip to Sydney. Sadly, they never reached their
destination. After they became overdue, extensive enquiries revealed that a low-flying aircraft had been
heard over several villages on their intended route. However, two months of further extensive searching
failed to reveal any trace of airplane or crew. The search was eventually called off on 4 November 1939
and it was not until nearly nineteen years later, in July 1958, that the wreckage of # 673 was eventually
found in dense bush country, 64 kilometers (40 miles) north of Fredericton, New Brunswick. The cause of
the accident has never been determined. Similarly, although a 1939 era calendar was found in the
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aircraft, no trace of WO II Doan, and Cpl Rennie was ever found. They had become the first of more than
ten thousand RCAF casualties in the Second World War. They are remembered today on the
Commonwealth War Graves Commission’s Ottawa Memorial site on Green Island overlooking the
northern branch of the twin falls of the Rideau River.16
The wreckage of # 673, which consisted primarily of the heavily damaged fuselage, was later recovered
from New Brunswick and was donated to become part of the National Aeronautical Collection in Ottawa.
Unfortunately, the remnants of the aircraft fuselage were considered unrestorable and it currently remains
in storage at the Canada Aviation and Space Museum.

The remains of # 673 were finally discovered in 1958. The fuselage is part of the collection in storage at the Canada
Aviation and Space Museum. - (CA&SM Image)
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CANADIAN-VICKERS / NORTHROP DELTA
SERVICE HISTORY FOR EACH RCAF AIRCRAFT 17
RCAF
#

C/N

Period of Use

Remarks

667

177

TOS 01 Sep 1936
SOS 26 Apr 1944

First Canadian-built Delta. First flight on 16 August 1936
from Fairchild facility on St. Lawrence River. Accepted by
RCAF on 1 September 1936, on floats. Used for camera
trials and initial crew training at Rockcliffe in the fall of
1936. Converted to partial Mk. II standards, including
bomb racks, and redesignated Mk. IA, late 1937. Fitted
with larger vertical tail c.1938 (Mk. III with this tail).
Operated by No. 8 (BR) Squadron, RCAF Station
Rockcliffe, ON., and various stations in Nova Scotia, 1938
to 1941. Suffered Cat “B” crash at North Sydney, NS on
13 Jul 1940. Moved to No. 120 BR Sqn in Patricia Bay
BC on 27 Apr 1941. Became instructional airframe
#A143.

668

178

TOS 17 Oct 1936
SOS 14 Feb 1945

Operated by No. 3 (GP) Detachment of this squadron on
survey flights over Alberta and North West Territories, May
to September 1938. Operated by No. 8 (BR) Squadron,
RCAF Stations Rockcliffe, ON, and various stations in
Nova Scotia, 1938 to 1941. Converted to partial Mk. II
standards, including bomb racks, and redesignated Mk.
IA. Had cargo plated up in Sep 1939. Ocean swell
caused Cat “B” crash on 28 Jun 1940. Severe buckling
resulted and it then became instructional airframe #A144.

669

179

TOS 31 Oct 1936
SOS 26 Apr 1944

Used for photo surveys in 1937 by No. 6 (GP)
Detachment. Converted to partial Mk. II standards,
including bomb racks, and redesignated Mk. IA. With No.
8 Squadron when it moved from RCAF Station Rockcliffe,
ON, to RCAF Station Sydney, NS, August to September
1939. Was in in storage on wheels in Sydney on 20 Oct
1941. Became instructional airframe #A145.

670

180

TOS 04 Nov 1937
SOS 16 Dec 1940

Mark II Variant. Fitted with “turtle back” dorsal gun in 1938
by Canadian Vickers, used for company trials. Operated
by No. 8 (BR) Squadron, RCAF Stations Rockcliffe, ON,
and various stations in Nova Scotia, 1937 to 1940. Later
to 119 (BR) Squadron, RCAF Station Jericho Beach, BC,
in March to May 1940, for pilot training. The turret was
removed and a new tail cone had been fitted Only aircraft
assigned to this unit while it was in BC in 1940. In May
140, the aircraft was assigned to No. 120 (BR) Sqn. On 7
Aug 1940, the aircraft was in the Queen Charlotte Islands
and departed from Alliford Bay the following morning in
search of a suspicious vessel which it eventually sighted
near Discovery Passage, BC. The pilot circled the vessel
but the aircraft stalled and crashed into the ocean and the
crew was killed. The pilot was S/L R. Proctour. The 2nd
Pilot was F/O J. George Desbiens; The crew &
passengers were F/O A.L. Gordon, Cpl. R.G. Brown, and
Cpt. Bourne R.C.O.C.

671

181

TOS 05 Nov 1937
SOS 26 Apr 1944

Mark II Variant. With No. 8 (BR) Squadron, when it moved
from RCAF Station Rockcliffe, ON, to RCAF Station
Sydney, NS, August to September 1939. Coded as YO-H.
Became instructional airframe #A146.
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RCAF
#

C/N

Period of Use

Remarks

672

182

TOS 22 Nov 1937
SOS 02 Feb 1942

Mark II Variant. With No. 8 (GP) Squadron at RCAF
Station Rockcliffe, ON in 1937. Fitted with dorsal gun in
1938 by Canadian Vickers, used for company trials.
Turret removed by September 1939. With No. 8 (BR)
Squadron, when it moved from RCAF Rockcliffe to RCAF
Station Sydney, NS, August to September 1939. Was in
storage on wheels in North Sydney on 20 Oct 1941.
Coded variously as YO-C or YO-L

673

183

TOS 25 Nov 1937
SOS May 1940

Mark II Variant. Operated by No. 3 (GP) Detachment of
No. 8 (GP) Squadron on survey flights over Alberta and
North West Territories, May to September 1938. No. 8
(BR) Squadron, RCAF Rockcliffe, ON, at outbreak of war.
Ferried to war station at Sydney, NS. Lost between
Megantic, PQ and Fredericton, NB on 14 September
1939. First RCAF Second World War casuality.
Wreckage not found until July 1958, 40 miles north of
Fredricton, NB. Wreckage now at National Aeronautical
Collection, considered unrestorable.

674

191
(see
Note)

TOS 08 Oct 1938
SOS 26 Apr 1944

Mark II Variant. Operated by No. 8 (BR) Squadron, RCAF
Stations Rockcliffe, ON, and various stations in Nova
Scotia, 1937 to 1941. Flew this squadron's first war time
mission on 12 September 1939; an anti-submarine patrol
from Sydney, NS. Coded YO-D. Became instructional
airframe #A147.

675

192

TOS 01 Sep 1936
SOS 20 Apr 1944

Mark II Variant. Used by No. 1 (F) Squadron as trainer at
Vancouver 1939, as squadron converted from Siskins to
Hurricanes. Operated by No. 120 (BR) Squadron from
RCAF Station Sea Island, BC 1940 to 1941. Flew this
squadron's first operational mission, patrol over Juan de
Fuca Strait, 30 June 1940. Later with No. 12 (Comm)
Squadron, RCAF Station Rockcliffe, ON. Became
instructional airframe #A158.

676

193

TOS 04 Nov 1938
SOS 14 Feb 1945

Mark II Variant. Taken on by No. 8 (GP) Squadron,
Rockcliffe, ON in 1938. Flew to war station at Dartmouth
NS, August - September 1939. Crashed while in Nova
Scotia, date unknown, repaired. Returned to Canadian
Vickers late 1939 for conversion to prototype Mk. III.
Spinning trials by C.V. in early 1940. Returned to No. 8
Squadron later that year. Operated by No. 120 (BR)
Squadron from RCAF Stations Sea Island and Patricia
Bay, BC, May 1940 to July 1941, coded MX-C. Operated
on floats. Later with No. 13 (OT) Squadron, RCAF
Station Patricia Bay, BC, 1941.

677

194

TOS 12 Nov 1938
SOS 14 Feb 1945

Mark II Variant. Delivered to No. 8 Squadron winter of
1938/39. Ferried to east coast August to September
1939. Damaged by a swell (Cat “B” damage) at Sydney,
NS on 28 August 1940. Became instructional airframe
#A148.

682

195

TOS 17 Jan 1939
SOS 26 Oct 1940

Mark III Variant. Delivered to No. 8 (GP) Squadron winter
of 1938/39. Had cargo door plated over, Caught fire and
exploded during gunnery practice at Birds Island, Cape
Dauphin, 16 Aug 1940. Crew was killed.
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RCAF
#

C/N

Period of Use

Remarks

683

196

TOS 01 Jun 1940
SOS 14 Feb 1945

Mark III Variant. Built with with larger vertical tail
Delivered to No. 120 Squadron, summer of 1940. To
Western Air Command in 1941. Coded MX-D. Became
instructional airframe #A156.

684

197

TOS 10 Sep 1940
SOS 20 Apr 1944

Mark III Variant. Built with with larger vertical tail. Also
used to test this enlarged vertical fin. Fitted with spin
chute for these trials. This airframe served its entire
operational career with the Test and Development Flight
in Ottawa. It was the only Delta never to serve with a
squadron To No. 3 Training Command in 1941. Became
instructional airframe #A142.

685

198

TOS 24 Jun 1940
SOS 14 Feb 1945

Mark III Variant. Built with with larger vertical tail. First
delivered to No. 120 (BR) Squadron. Operated by No.
120 (BR) Squadron from RCAF Stations Sea Island and
Patricia Bay, BC, May 1940 to July 1941. Later with No.
13 (OT) Squadron, RCAF Station Patricia Bay, BC, 1941,
coded AN-P. Became instructional airframe #A149.

686

199

TOS 24 Jul 1940
SOS 24 Oct 1944

Mark III Variant. Built with with larger vertical tail.
Delivered to No. 120 (BR) Squadron, operated from
RCAF Station Jericho Beach, BC in 1941, coded MX-F.

687

200

TOS 24 Jul 1940
SOS 14 Feb 1944

Mark III Variant. Built with with larger vertical tail.
Delivered to No. 120 (BR) Squadron, RCAF Station
Jericho Beach, BC. Became instructional airframe #A151.

688

201

TOS 14 Aug 1940
SOS 16 Dec 1940

Mark III Variant. Built with with larger vertical tail.
Delivered to No. 120 (BR) Squadron, RCAF Station
Jericho Beach, BC. En route from RCAF Patricia Bay to
Alliford Bay, the crew of #688 spent the night on the
seaplane tender, RCAF Scow M-159, at Bella Bella. On
the morning of October 10, S/L Fred Ewart, in company
with Sgt. Jack McMahone and F/O J.A. Gagnon, took off
to the southeast into low cloud and drizzle. At an altitude
of 500 ft., as Pilot Ewart turned right over the shoreline of
Denny Island, the Delta's engine started to backfire and
then quit. S/L Ewart managed to reach the water near
Shearwater Island, striking the trees during his attempt to
land on the water. The plane crashed and overturned in 7
ft. of water. Ewart and his 2nd Pilot were uninjured, but
Sgt. McMahone had a bad cut to his forehead. The crew
of the seaplane tender had witnessed the event and were
soon on the scene. They took the Delta crew to the R.W.
Large Memorial Hospital in the village of Bella Bella.

689

202

TOS 23 Sep 1940
SOS 11 Aug 1943

Mark III Variant. Built with with larger vertical tail.
Delivered to No. 120 (BR) Squadron, RCAF Station
Jericho Beach, BC. Coded MX-H. With No. 8 Bombing
and Gunnery School at Lethbridge, AB in 1941 and 1942,
probably the last “operational” Delta in the RCAF. Written
off (details unknown) on 16 Jan 1942.
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Note -

RCAF
#

C/N

Period of Use

Remarks

690

203

TOS 28 Oct 1940
SOS 30 May 1942

Mark III Variant. Built with with larger vertical tail.
Delivered to No. 120 (BR) Squadron, October 1940,
RCAF Station Jericho Beach, BC. Later with No. 13 (OT)
Squadron, RCAF Station Patricia Bay, BC, 1941.

There is no official reason recorded for the jump in construction numbers. It may however have something
to do with the fact that after the first seven aircraft (ordered in batches of three and four respectively) were
delivered, the next four Mark II aircraft (i.e. RCAF # 674 to 677) were only ordered after a slight delay
in1938. Consequently, the missing Canadian Vickers construction numbers were allocated to Supermarine
Stranraer flying boats built under license by Canadian Vickers.

LIST OF ABBREVIATIONS
BR
CO
Cpl
F/L
F/O
F/S
GP
LAC
OIC
RCAF
S/L
SOS
TOS
WO II

Bomber Reconnaissance
Commanding Officer
Corporal
Flight Lieutenant
Flying Officer
Flight Sergeant
General Purpose
Leading Aircraftsman
Officer in Command
Royal Canadian Air Force
Squadron Leader
Struck of Strength
Taken on Strength
Warrant Officer 2nd Class
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CAHS Journal - Summer 1965, Pages 33 - 39 & on the book by Vincent, Carl. Canadian Aircraft of WWII pp 25 - 30.
2

Some references suggest that Northrop manufactured the components for the entire first aircraft and
then shipped these parts to Montreal to serve as pattern for the RCAF aircraft. Author, Carl Vincent,
however, disputes this assertion indicating that this was expressly forbidden in the contract and that the
RCAF and Canadian Vickers could not have afforded this added expense.
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12

In service, no Delta was apparently ever fitted with more than one (port-side) machine gun in the wing
- Ref: Vincent, Carl. Canadian Aircraft of WWII - p. 28.
13

Ibid.

14

“The ‘Delta’ Story” , The CAHS Journal Volume 3 No. 2 Summer 1965 - p. 34.

15

Ibid.

16

“Northrop Delta 673”, The Observair, Volume 50, No. 3 - p. 3.

17

This table is primarily based on the information in “The ‘Delta’ Story” , The CAHS Journal Volume 3 No.
2 Summer 1965 - p. 38 but it is further supplemented with information drawn from a variety of the other
references.
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