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A Research on Nakajima Type 91 Fighter Plane. (Part 4)

Yuichi YOKOKAWA* and Masahiro MINO**

To this day, there remain numerous mysteries surrounding Type 94 450 hp engine, an air-cooled radial
9-cylinder engine, for the Nakajima Type 91 Fighter Model 2. In this paper, we study the engine
mentioned above, and make a detailed comparison with its predecessors, to better understand the engine
on the Type 91 fighter Model 2.

Keywords: Type 94 450 hp engine, Ju-siki Aero engine, Air-cooled Radial engine, Nakajima Aircraft
Co.
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Fig.1 Type 91 Model 2 Fighter.
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Fig.3 Engine bearers at Tokorozawa Aviation Museum
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Fig.5 Rear side view of “Kotobuki model 5”

Fig.6 Rear design diagram of Type 94 450hp Engine
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Table1 Subtype of Engine Ha-1

Imperial Army Name

Nakajima Name

Code | Official Name Equipped

Ha-1 Type 94 450 hp | Type 91-2 Fighter  |Kotobuki Model 5

Ha-1 Kou | — Prototype of Type 97|Kotobuki Model 3
Fighter 0ld name ; Kotobuki

Model 2 mod 3

Ha-1 Otsu| Type 97 650 hp | Type 97 Fighter Kotobuki Model 41
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Table 2 Specification of Type 94 450hp Engine and Jupiter VII

Specification

Jupiter VII

Engine classification

Air cooled 9-cylinder radial engine

same as the left

Bore 146 mm 146 mm
Stroke 160 mm 190 mm
Cylinder capacity 24.1 0 28.7 ¢
Compression ratio 5.3 5.3
Revolution direction from Rear Side Clockwise Counterclockwise
Performance | Normal | Revolution 2200 rpm 1775 rpm
Manifold pressure | 0 kg/cm? —0.035 kg/cm?
Ground power 440 hp 440 hp
Altitude power 495 hp at 4000 m 480 hp at 2750 m
Max. Revolution 2400 rpm 1950 rpm
Manifold pressure | 0.1 kg/cm? 0.070 kg/cm?
Ground power 520 hp 540 hp

Altitude power

590 hp at 3600 m

570 hp at 2450 m

Revolution ratio of Super Charger

10 times of Crankshaft

same as the left

Fuel Type Special Gasoline same as the left
Fuel pressure (normal) 0.2 kg/cm?
Max. 0.3 kg/cm?, Min. 0.1 kg/cm? -
Consumption (normal) Ratio consumption 250 g/hp/hour 240~250 g/hp/hour
135 € /hour
Lubricating | Type Castor oil Castor oil
Oil pressure (normal) 5 kg/cm? 4 kg/cm?
Min. 3 kg/cm? (Normal Temp. 60~70°C)
Consumption (normal) Ratio consumption 15 g/hp/hour Ratio consumption
6.5 £ /hour 5~10 g/hp/hour
Spark Plug Telco R50 % or Lodge A4/1 Telco M82
Valve timing | Intake stroke Opening 10 degree before TDC (top dead center) 18 degree before TDC
Closing 60 degree after BDC (bottom dead center) | 53 degree after BDC
Exhaust Opening 70 degree before BDC 65 degree before BDC
stroke Closing 20 degree after TDC 22 degree after TDC
Ignition timing 35 degree before TDC 35 degree before TDC
Length 1.054 m 1.230 m
Diameter 1.280 m 1.345m
Normal Weight 360 kg 410 kg

% Telco R50 was used also in Nakajima Type 94 550 hp engine.
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App. Table 1

Classification Air cooled, radial
Cylinder 9

Bore (mm) 146
Stroke (mm) 160
Cylinder capacity (¢) 24.1
Compression ratio 5.3
Normal revolution (rpm) 2200
Manifold pressure (kg/cm2) 0
Normal ground power 440hp
Normal altitude power at 4000m | 495hp
Max. revolution (rpm) 2400
Max manifold pressure (kg/cm?) | 100
Max. ground power 520hp
Max. altitude power at 3600m 590hp
Fuel consumption (g/hp/hour) 240~250
Normal Weight (kg) 360
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