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A Research on Nakajima Type 91 Fighter Plane. (Part 2)

Yuichi YOKOKAWA* and Masahiro MINO**

To this day, there remain numerous mysteries surrounding the air cooled radial 9 cylinder engine for

the Nakajima Type 91 Fighter. This is due to the fact that this engine is based on a complex combina-
tion of technologies found in Jupiter VI, VII, Type Ju Siki, Type 94/450 SHP, and Type 94/550 SHP.

In this paper, we study each of the engines mentioned above, and also classify them in a rigorous

manner, to better understand the engine on the Type 91 fighter. We discuss about the supercharger and

the reduction system as well.
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Tablel Type “Ju” 450HP Engine?

Cylinder 9 single
Boa (mm) 146
Stroke (mm) 190
Total Capacity () 28.7
Compression Ratio 5.3
Normal Revolution (RPM) 1,775
Normal Pressure (kg/cm?) —0.035

Ground Normal Horsepower (HP) | 440

Altitude Normal Horsepower (at

480
2,750 m) (HP)
Maximum Revolution (RPM) 1,950
Maximum Pressure (kg/cm?) 0.070
Maximum Ground Horsepower 540
(HP)
Maximum Altitude Horsepower 570
(at 2,450 m) (HP)
Supercharger Ratio 10

Fuel Consumption Ratio (g/hp/h) | 240~250

Weight (Dry) (with Fuel pump) (kg) | 410
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Fig. 2 Front and Left Side view of Type “Ju” 450HP Length (m) 230
Engine? Diameter (m) 1.345
Reduction Direct
Revolution Direction Anti-clockwise
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Fig. 3 Performance profile of Type “Ju” 450HP engine ; Left: Ground Power Curve, Right : Altitude Power

Curve?
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Table 2 Maintenance Record in 1934-1935%®
Maintenance A Maintenance B
Type Usage | Usage Usage | Usage
Hour |Man-day| Hour |Man-day
T “ 1
ype "JUT | g 6 | 3538 | 323 94
450 HP
BMW
77~100 | 33~37 263 112
500 HP
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Table3 Maintenance Pattern®
Type “Ju” BMW

#1 Usage 83h 88h

#1 Maintenance 288 h 280 h
#2 Usage 83 h 88 h

#2 Maintenance 288 h 280 h
#3 Usage 83 h 87h

#3 Maintenance 288 h =
#4 Usage 74h

#1 Maintenance B 752 h 896 h
Total Maintenance hour 1616 h 1456 h

*1Maintenance Man Hour per Flight Hour
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Table4 Type 94 450HP®

Cylinder 9 single
Boa (mm) 146
Stroke (mm) 160
Total Capacity (¢) 24.1
Compression Ratio 5.3
Normal Revolution (RPM) 2200
Normal Pressure (kg/cm?) 0
Ground Normal Horsepower (HP) 440
Altitude Normal Horsepower (at 4000 495

m) (HP)

Maximum Revolution (RPM) 2400
Maximum Pressure (kg/cm?) 100
Maximum Ground Horsepower (HP) 520
Maximum Altitude Horsepower (at 500

3600 m) (HP)

Fuel Consumption Ratio (g/HP/h) 240~ 250
Weight (Dry) (kg) 360
Revolution Direction clockwise
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