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CAC CA-15

Manufacturer:

Commonwealth Aircraft Corporation 

Designer:

Fred David

Purpose:

Single Seat Long Range Fighter

Crew:


1

Wingspan: 

36 feet

Length: 

36 feet

Wing area: 

23 sq. feet

Takeoff weight: 

10,764 lbs

Engine:


Rolls Royce Griffon 61 V12; 2,035 HP at 7,000 ft.

Max. speed: 

320 KTS (593 km/h) TAS at MSL

Ceiling: 

39,000 feet

Range: 


2,206 NMs  (4089 kms) with aux. external fuel at 5000 FT

Armament: 

6 x 12.5 mm MG, 10 rockets

HISTORY:

On the afternoon of May 25 1948 a silver aircraft flew over Melbourne at an unprecedented 502mph.  This aircraft carried a number of innovative design features, performed very well, and was considered by many people to be the ultimate piston engined fighter.  The brainchild of Lawrence Wackett, head of the Commonwealth Aircraft Corporation (C.A.C) it was totally Australian in design and manufacture.  It was the CA-15. 

After the success of the Boomerang - albeit in a role other than it’s intended one - an order for a new fighter powered by a Pratt & Whitney R-2800 series radial engine was placed with CAC in February 1943.  It was designated CA-15, and was to be a long range, high altitude, high performance fighter.  By May an engine had been obtained and a mock-up constructed.  This was shown to the RAAF and upon approval the design was frozen.  By June, plans for development and production were rapidly advancing and the P&W R-2000-21 engine was decided upon as the powerplant. 

During this period Lawrence Wackett was touring extensively in the UK and the USA examining in detail their aircraft manufacturing methods and design philosophies.  Upon his return in mid 1943 he recommended that the P-51 Mustang be license built here, and the CA-15 be developed "...as an exercise to keep alive the spirit of design, rather than as a war weapon for urgent development."  To this end, some of the most promising younger design engineers were put onto the project and the whole thing given a low priority.  Also as a result of this trip Wackett decided to redesign the CA-15 as a low altitude fighter around the P&W R-2800-10w engine.  There were two main reasons; 

· Firstly, he had become convinced that a fighter powered by a radial engine, even a turbo-charged one, was more suited to low altitude work.

· Secondly, he saw no advantage in developing an aircraft in competition to the Mustang, which CAC was soon to start building.  This change meant a large re-think in design, and was expected to delay production by about twelve months. 

In August 1943 the RAAF issued specification no. 2/34 which covered the CA-15, and work once again advanced rapidly.  By the end of the year an engine installation mock-up had been built, and detailed specifications were issued down to the smallest item.  Early 1944 saw rapid progress in the manufacture of prototype components and preliminary construction.  An R-2800 engine was obtained in March, and in April the last major design feature was finished.  This was an innovative integrated radiator system that served both the oil system and the intercooler.  Calculations indicated that this would give better results than any other radial engine installation in the world. 

Then on May 15 a cable arrived from the United States informing CAC that the R-2800-10w engine was no longer being produced.  The replacement chosen was the R-2800-57w.  This was a high altitude version of the motor, and once again necessitated a redesign.  Work continued until by August, 75% of the detailed tooling and 85% of the assembly jigs had been completed.  Then, again on the fifteenth, disaster, in the form of another cable, struck.  This cable baldly stated that R-2800-57w engine delivery could not be guaranteed. 

After much deliberation the Rolls Royce Griffon 120 motor was chosen in September.  Before any major work could begin however the project was cancelled by the Aircraft Advisory Committee.  Despite this, CAC continued with development at a much reduced rate, whilst lobbying fiercely for the projects re-instatement.  It was granted on December 12 1944.  By January 1945 the Australian government had become tired of the whole project and supported it in a very listless manner.  In contrast the British Air Ministry upon looking at the design was greatly impressed, and immediately lent the project two Griffon 61 motors for use until the Griffon 120 became available. 

The motors arrived in April, and were in place in the airframe and run in December.  The decision to fly the 61 series motor came when the production of the 120 series was cancelled due to the end of the war.  February 1946 saw the beginning of taxying trials for the CA-15, an aircraft that "...must be regarded as the leading example in proven technique in fighter design..." 

Then after a few minor adjustments, the first flight of fifteen minutes duration was undertaken by CAC, and the aircraft logged 16.75 hours in the following twenty three flights.  During this period a number of RAAF test pilots flew the aircraft.  One commented "... The aircraft is easy to fly and has no apparent vices...The engine installation is very good, being by far the best Griffon installation I have ever flown behind." 

On July 2 the RAAF took charge of the aircraft, and began it’s test program at 1APU (Aircraft Performance Unit) Laverton.  On December the tenth, whilst temporarily re-located at Point Cook, an hydraulic failure resulted in a wheels up landing. 

Seeing it as a one off prototype with no future the RAAF reluctantly gave permission to repair the aircraft in April 1947.  The job was given low priority and it was thirteen months before the CA-15 was again ready to fly.  From this point only a very limited test program was run, the only significant flight taking place on May 25 1948 when Fl.Lt. J. Archer gently dived 4000 feet over Melbourne, leveling out at 5000 feet and at a speed of 502.2 mph.  With a level flight speed of 448mph, the CA-15 was one of, if not the fastest piston engined fighter in the world.  It certainly outperformed the P-51 Mustang (which at that stage was our primary fighter).  It also outperformed the Spitfire XIV in a number of areas, most notably load and range. 

This was the last totally new piston engined fighter to undertake flight testing anywhere in the world.  In that light, that it was arguably also the best fighter in the world is not surprising.  However the jet age had arrived, and for piston engined fighters this was the end of the line. 

So you ask, where is this marvellous Australian aircraft displayed? It isn’t. With criminal short-sightedness, the decision was taken to scrap it in March 1950.  This was done in May of the same year. 

CA-15 Basic Construction Instructions

Fuselage:

· Formers F1 & F2 are 3/32” to shape cowl and are sacrificed at the time of engine installation,

· 3/16" ply firewall (F3),

· 3/32” Plywood or thin Lite-Ply Formers, F4 thru F8, F9, 3/32” Balsa,

· 1/8”x1/4 Balsa stringers,

· ½” Balsa “chin” block, F-3 to F-4,

· 3/32" fuse sheeting,

· Canopy, formed plastic, (P-51 variety works well),

· F9 is in 2 parts, (A & B), raising a platform to the required height for Stab mount, align carefully to main crutch and add stringers to F8.

Tail Feathers:

· The tail-feathers (Stab & Fin) are built from ¼ x 4” stock, cross-grain ends for strength.

Wing:

· 3/32" ribs,

· 1/8”x1/4” spars, (spruce or bass)

· 1/16” x 1/2” LE Doubler

· 3/16” x 3/16” TE doubler, 

· 5/16” x 1.25” TE ,

· ¼” x 1/2” LE, 

· ½” Balsa blocks build-up root taper at LE,

· 1/16” x 3/16” Cap Strips, W4 to W6,

· Build in about 3/16” washout from W1 to W6,

· 1/16” Shear Web between all wing ribs,

· Tips made from ½” Balsa block,

· Wing sheeting should be 1/16”:

· LE to spars, 

· 1" wide TE 

· Full sheeting from of W3 to W3.

Materials:



# needed
# needed
Balsa USA
Balsa USA
Price @
Price for

Size
Material
for 1 plane
for 3 P40s
P/N
Price @
Plane
3 Planes

1/8x1/4x48
Spruce
4
12
300
0.38
1.52
4.56

1/8x1/4x48
Balsa
3
9
160
0.22
0.66
1.98

1/16x4/48
Balsa
4
12
51
0.97
3.88
11.64

1/4x4x36
Balsa
1
3
30
1.63
1.63
4.89

5/16x1.25x36
Balsa
2
6
119
0.49
0.98
2.94

3/16x3/16x48
Balsa
1
3
163
0.24
0.24
0.72

1/4x1/2x48
Balsa
1
3
168
0.42
0.42
1.26

1/2x4x36
Balsa
1
1
33
3.00
3.00
3.00

3/32x4x48
Balsa
6
18
52
1.21
7.26
21.78

3/32  6x12
5 ply Birch
1
3
B347
2.76
2.76
8.28

3/16 6x12
4 ply Birch
1
1
B349
1.85
1.85
1.85



Balsa USA
P.O. Box 164

Sub-Total
24.2
62.9




Marinette, WI 54143

S&H
6.49
6.49




1-800-225-7287

Total
30.69
69.39

Alex Pedashenko Review Comment  

(Tom Carr Response)
1. F2 shape does not seem curvy enough at top.

(F2 was challenged to the original templates and shows to be dead on.)

2. F3 should have a definite flat bit on top.

(F3 could use a bit of flattening at top, the plans have been altered so at the top stringer.)

3. How will the wing fit - I guess will have to make F4 extend all the way down, then wing with built in front half of radiator intake will dowel into F4, and the front cowling will have a bottom half F4 with hole which will fit onto wing doweling poking through from rear, and front of cowling then fixed, or clipped to front bodywork, or engine??

(Doweling the wing to F4 is my preferred method with a 1/4" plywood block mounted on the forward edge of F6 above the wing saddle and a 3/32" doubler on the forward side of F4.  A 3/16" hole properly located in the 1/4" block, threaded to 1/4-20 and a nylon bolt is my method for wing mount.  The under wing detail has to be built up on the lower portion of the wing.  I normally leave these details off my plans as each builder has his preferred method and I won't dictate this.)

4. I think spinner would be grotesque in scale size 2.75" diameter.  I thought to keep within the 10% rule, a 2.5"dia spinner would not look out of place.

(Correct on the big spinner. I have altered the plan for F1 to be 2.5", and made a minor adjustment to F2.  The builder will have to make an esthetic adjustment to reconcile this difference at time of construction.)

5. Exhaust detail:  I had thought of having the basic fuselage box sides extend in a straight line forward from about F5 to the rear edge of spinner, and then have a very soft balsa 3/8" sheet cheek glued on, with the exhaust slot cut out beforehand, and the cheek then rounded off to the curvy shape.  This will then allow gluing exhaust stubs into the box sheet side, and maintaining a straight line when viewed from top. 

(I stay away from the box fuse concept, it does build easier and faster, BUT, the contoured fuse is stronger, lighter and scale in appearance.  Building a contoured fuse requires a good fuse jig, but is worth the effort.)

6. Tailplane dihedral, do you intend to have individual elevator horns??

(I haven't decided the dihedral tail yet. I put it on the plan in exact scale and to make it work, 2 control horns will be required.  I would probably build flat and take the hit for deviation from scale for combat concerns.  These planes are too small to get complicated controls and details.)

7. Rudder hinge line should extend all the way to the bottom of the fuselage line.

(Rudder line is put on the plan at pure scale.  Most 704 planes use NO rudder so this is a minor point.  Those wishing a rudder could easily extend the line and forget the balance tab at the top.)

8. Airfoil section, would not a model section that the 704 chaps are using be better than the scale laminar flow section - be easier to build too??

(The Airfoil section is pure scale and will actually produce a fully symmetric model wing, the only negative here is glide performance but most 704 planes have to landed "hot" with throttle chopped low over threshold. I'd like to give this profile a chance, we cna make adjustments later if needed. Note that I test fly my plans on the NHP 3-in-1 RC Flight Simulator and it has shown that this wing profile and a fully symmetric wing will be a great flyer with some washout built in.)

9. Rib spacing - our standard balsa sheet is 3" wide, and so as to make it easier to cut the spar web from a 3" sheet, I would have used 3" or less rib spacing.  Please do not think I am picking you to pieces - just that this is my all time favourite aeroplane, and I have thought for many years as to how I would have designed it.  

(Rib spacing at 3 inches is noble and was considered. Use of 4" stock will allow the nearly 3.3" spacing I've put into these plans and hold the required strength without adding an additional rib, holding the weight in check.)
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