3 | 'I'EI._. J |I[ A d_'.,_i_r & !
Wil

HEADQUARTERS
TWENTY THIRD FIGHTER GROUP
Office of the Commanding Officer

AP0, 827
New York, K.Y,

6 February 1043,

SUBJECT: General Technical Data and Flight Characteristics of the J
Zero Fighter Alrplane,

TO: Oommanding General, China Alr Task Force, O
1, Bubject alrplane is a type Zero Mark I, Ca Fighter, Japanese
No, P 5016, All tests were conducted by the undersim d such conclusions

and remarks contained herein regarding performance n‘a t involve mathematical
rates or measures are the opinion of this officer,

2. All tests wera carried out at . China, and comparative per-
formance with P-40K and P-434A1 aireraft was ta ed, Inasmuch ng the elevation
of the Kunming sirdrowe is above 5000 fe @ minimum sltitude at which per-
formance tests were runm was 10000 feet, 'K

3, Inasmuch as subject ai is being flown to India this date, snd
numerous photographs have already orwarded, technicel data given 1 brief
and of a general nature, P Qlttiu do not exlst =t this station for
complete disassenbly -nd insp f parts, or for testing of matericle, No
dimensions sre given as these ‘dge nlready knmown and have been tublighed by the
Mr Forces Intelligence Bu'%

-+ oxmu geifuon o

B apanese Navy Zero airplane is a low wing, single radial
engine, single yhall metal, flush riveted monoplane of very light construc-
tion, The is of semi-mono-coque design, The thickness of wing and

Tuselage lk'\fharing is .02% amd is unstressed, The landing gear 1s fully
retractabl welght of the airplane, fully serviced, with bdelly tank in-
gtalled, proximately 5600 pounds,

2. HEgine! The engine is a 14 gylinder, twin row radlsl of al-

tical design to our own Pratt & Whitney R-1535 series, and is tightly
cow Accessories and accessory drive are gimilar to our own engine, ghe
chief differemces belng in the oil édeler desizn -nd the fleat type carburetor,
This engine, contrary to opinion snd date expressed elsevhere, will not develop
900 H.F, mor is its altitude performance guperior t> o@r own standard fighter
eraft engines of single stage, single speed, mechsnieally driven blowers, This
‘engine at full throttle and full r.p,m. with the =id of 160 indicated mph of ram,




aill hold zero hoost enly %o 16000 feet indlcated. Our own P-48K Allison
V=1710-73 will, at 3000 rpm, hold zero boost, with denefit of 230 indicated
m,p.h, of ram, to 89000 feet indicated, Hovever, it ia belleved that the
propeller on this particular Zero asirplane is not set to permit maximum
allowsble r.p.m, (maximum obtainable r,p.m, was 2075),

8. Huel Svateu: The fusl system comsists of two wing tanks
of 66 gsllons capacity each, one fuselage tank mo nted shead of the instrument
panel of 37 gallons capaclity, and one non-streamlined detachable belly t of
88 gallons capacity (total fuel capacity 235 U,S, galloms), All tanks
ballet proof., A motor drivem fuel pump of Iimlﬁ design to our own is¥as
fuel to the carburetor at a pressure of .36 Kgfem™, This 1s believdd to be
normal pressure; the pressure increases markedly with positive accel#¥ation
forces on thedrplane, A wobile pump of similar desism to mm lements
the motor driven pump, Two fuel cocks control the selection the for-
ward cock is shown in the lower left hand corner of attlﬂh‘ FIg:kpl.*t‘ ritture,
Just aft of the two fuel gages), One cock controls ulc?p twveen the belly
and fuselage tanks; its third position 1s "eff", The ecock controls sel-
sction between the two wing tanks; its four positions "left wing, right
wing, both and off", The systems controlled by cocks are in parallel,
but should not be used simltaneously =e fuel wi n from the higher fuse-
lage tank to the lower wing tanks when the two gtémg are inter-gonnected,
Thus, if such draining fills the wing tank .ﬁu tion will continue with fuel

o&m

running thru the wing tank overflows until selage tank is completely
drained, 91 octane fuel wag used in the t of all tests, and nt full
throttle at 10000 feet no detonation glperimed. This indiecates th-t timing
was probably slow, inasmuch as engine reportedly desigmed to operate om 100
octane fuel; normal performesnce ig was still further reduced thereby.

4. Landing Geaf anding gear is retractable and of the con-
ventional full cantilever, lw ly braced type. The gear retracts inboard and
forms a flush, integral with the fuselage, The landing gear lock 1e of
a megchsniecsl finger and slon, The finger, however, abuts asainst the re-
cesslon at aporoximat 20° angle off of a dead center position, The plate
containing the lock ession 1s an integral part of the strut itself, hence
the locking devie a 20 degree component of the entire lateral forces omn
the gear, reduge the ratio of lever arms about the maln hinge polnt of the

strut, The 8 are small and there ig 1ittle glearance between wheels
The strutes are of conventional, telescoplng oleo type,
The gear ically actuated, The tall wvheel is four inches in diameter

rubber tire, It is fully retractable normally, But on this
een alightly dmmaged so that it does mot fully retract, A landing

ged and lowered by a lever on the right side of the cockplt, is mount-
t ahead of the tall wheel,

2. ZEropeller: The propeller is a three aluminum blade, hydrsu-
lically operated, constant speed type.
:
(1) Boost control, An sutomatie boost control is nrovided,
A selector lever ig provided in order that this control may de thrown in or

out of operation as desired, Details of construction and operstion of the
boost control are unknown,
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(2) Mixture control, Two mixture control devices are pro-
vided, Ome ls sutomatic for all normal operation., The other is a mamuslly
operated control for lesning the idling mixture - this is operated vhenever
the engine tends ® load up during prolonged periods of 1dling,

(3) Carburetor, The carburetor is a double ‘h-rrﬂl-d float
type, HNeo idle cut-off device is incorporated,

(4) 011 Cosler, The oll cooler is mopnted below the e
end ig fed thru a duct in the ring cowling, vith a butterfly valve shutpe t-
ed in ite throat, The cooler consists of a eoll of copper tubing,

(B) Other engine smccessories are very similar to our own con-

ventionsl designs. Q) 1

e t The hydraulic system es the landing
gesr snd flaps, It is very similar to that of our own P- ireraft, and its
normal operating pressure is sbout 750 pounds per so h, The motor driven
hydrsuliec pump is not diseng gable and supplies cont presgure to the
gystem, A hand operated pump is provided similar own two stroke, plston-
type pumps, The wheel system and flap system ar lel =nd common sel=-

ector levers are provided for both systems exne as in the P-43, In this part-
iedlsr airplane the motor driven pump rot h@h n removed for safety (the hose
eonnections of the hydrauliec system are % deteriornted) and all operstions
are accomplished with the hand pump,

Sontzolg: All sir o%'nl surfaces, linkages, and operating
devices are conventional, Alleron elevatore are of very small area nnd
the tall must be held down =t up speeds in excess of 1500 r.p.m, Stab-
ilizer skin protrudes as a f1 e a flush Joint with rudder mnd slevator
surfaces, Tab contrel is for elevator gontrol surfaces only, The
stick is conventional and s no actuating levers or buttons, Oun trigger
and selector levers are ed on the throttle control, The rudder is eontrolled
by 2 solid bar inst dividual pedals. Prakes are convesntional hydrmlie
and are toe up-rat-l engine, propeller, and accessory controls are con=
ventionsal and uunmn 1_7 located,

b} 1 This airplane eontaine no armer, “ullet proof glass,
bullet pro \ tanks, or any other kind of protectlon,

Arnanspt?! The armament congistes of two manually charged 30
eanlipe lu-ullnd. mechine guns firing thru the propeller above the propeller
axis two twenty mm, cannon, one motmted in each wing just outboard of the
pro er are, Hates of fire are unkmown, The wing gsans are charged by com-
pressed alr from a cylinder reservéir, Ammnition and magazines for the mi
have been forwarded under separate cover to the Commanding General, 10th U,S,
Alr Force, Details of gun operation snd smmunition sre unknown,

k. Radlo: TFo radio eculpment was obtained with this airplane,

1. Sxygen Zmipment: Oxygen equipment has heen forwarded under
separate cover, The undersigned did not see this e-uipment,
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M. Instruments snd Coclpit Copntrols: The following lmstruments
and eockpit controls sre indicated in the ascompanying cockplt photegraph,

(1) Artificisl horizon - similar to our owm.
(2) Bank and turn - similar to our owm,

(3) Alr epeed indicator - one of our own wns instslled in this
plane,

(4) Rate of climd indicator - similar to our owm,
in hundreds of me ters per second,

(6) 011 and fuel pressure gages - Graduated th.
(6) Tachometer - Oraduated in hundreds of .G)-.
(7) Altimeter - Graduated in hundred ters,

(8) Cylinder head temperature - our own is installed
in this plane,

(9) 011 temperature ga:ak ted in degrees centigrade,

(10) Manifold pressure E' gradusted in centimeters of
meroury above standard atmospherie (st-ndard
atmospheric pres is designated as zero boost on the
cage).

(11) hﬂtnﬂn&s}gﬂn column indicates climbing or
i

uﬂuﬁp‘.l of airplene in degrees, Normal altitude
of = 8 is assumed by airplane at about 190 m,p.h,
cﬂ in level flight at 4000 meters altitude,

(12 gages = These ga-es are of the limidometer type
d mast be energized by pulling out the small button
adjacent to gagze and releasing, After energizing, the
\ gazes resd securstely in levsl flight for about 15 see-
\ onds, The gages are gradusted in liters,

course-getting, planar compass mose mounted around peri-
phery of compass bowl, Correction card is mounted under-
neath, Cn

§ (12) Compass - Conventional floating card type with adjustable,

™=~

(14) 011 cooler flap control,
(18) Gowl flap contrel,

(16) MEngine primer,

(17) Ignition switch,

(18) Booster coil control button,

'ﬂ"-



(19)

(20)

(1)

(22)

(23)

i

Fropeller contwl lever (full rear position givee high
r.p.m, ),

Mixture control - Use of this control is not fully umi er-
stood, as in the rear position of this lever, mixture
control is sutomatic. Movement of the lever to any fore
ward position at any altitude causes no perceptible change
in engine operation,

Throttle lever with gun selector and actuating co ls
mounted thereon - Wing or gmnchronized guns may
arately fired, or all may be fired simult

Il ing mixture control - Thig lever 1is spring loaded with
normal position to the rear. Pushing tm-r forward

leans the idling mixture and prevent of the
engine during engine warm up, Appar there is no
thermogtaticslly controlled Yhy-: round the oil cooler,

for it reculres about five m g for the oil to warm up
sufficlently for take off (at Mr temperature of 50° F),

Fuel wobble pump lever.

(24) Selector button for a@g&; mitomntic booet éontrel,

) Frimer - An e

B. ?jum“nul
1 n@&gﬂwr mpplies fuel to three gylinders

e
@$

(2)
(3)

\I erank on the forward right hand side of the cockpit,

A\

(8)

(8)

for starting,

-Kl'Qlon is furnisghed by a magneto very similar
to our - A magneto booster eoil, actuated by a dutton
Juet W

the ignition switeh, 1s uged for starting,
= Cowl flaps similar in constraetion and mur-
to our own radial engine cowl flaps are opersted Wy

Aally Zankh - The belly teank is of execellent construction
and 1 secured to the fuselage beneath the airplene with
one connectiom, It is relessged by a handle on the left
side of the cockpit,

- A foot guard is provided on each rudder
pedal (see cockpit picture) - thus if the pilot loses she
use of one leg he ¢on etill sctuste the rudder,

Sanagy - The camopy is of the stendard sliding type with
stud and slot type lock, Various slots along the e=nony
track afford different positions of opening for the can-
opy. 7Thers 1s no emergency release,

6. The materials used in the Zero slrplane are of excellent muality,
Generally, the workmanship of both airplane and power plant is rather medloere,
The most notable feature of the construction of this airplane is its utter lack
of sectlionaliszation,

for repalr,

Any damage inflicted necessitates a major depot overhsml
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6. EIEEFOIUGNOE:

8. High speed tests were ns follows:

ALTITUDE 10000! 15000" 20000"
IKDICATED SPEED 228 m,p.h, 29 m,p.h, 190 m.p,h,
TRUE AIR SPXED 286 m,p,h, 289 m,p.h, 270 m.p.h,
RPN, 2080 2050 2080
MANIFOLD PRESSURE 12 em, Hg, f2em, H, g, -8 a@y
CYLINDER HREAD TR, 228° @, 228° o, 230
OIL TEMPRRATURE 58° ¢, 56° ¢, Q e.

OIL PRRSSUKE 5 Kg./em,2 5 xg.)'s-z§(b

FUEL PRESSURR 0.42 Kg./en® 0,4

5 Kg./
0.4 Xg. /on®

17 m,p.h,

=13 om, Hg,

58° @,
4.8 Xg./on?
n.38 Xg./en”

Notes: 1., All of above p.rturmu&Qu run at full throttle and maximam

T.P.m, propeller sett

2, It 1s believed tlu.t@ temperature gage was lnaccurate,

3, Trae air lpl% omputed by estimating temperature =t the

various alt

b, Maximum El@- tests were as follows!

A free alr temparature gage wns not available,

ALTITUDE G 15000 15000- 20000 20000=25000
AVERAGE INDICATED '\ 130 125 118
AIR SPXED @
AVIRAGE RAT \Ihﬂi 2690 Ft,/s 2410 Ft, /8 1785 ¥t, /s

e, Netmated normal cruieing at 12000 fe-t indicated i 1700 r.p.m,
snd =7 'en; boost, The pewer output under these conditions is unknown; the
indi alr speed was 197 mph, or a true =ir speed of aprroximately 245 mph,

limited supply of fuel,

-

d, Alrplane stalls as follows:

POVER ON 62
POWER OFF

sumption under theee condifions was 37 grllons per hour. Fuel conmmpt ion
power output conditions was not tested due to limited time and a very
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Ceiling tests were not conducted on account of lack of proper oxygen emuip-
ment,

2. Slimb - The Zdro alrplsne maintaing a higher rate of elimbd
than the P-40K-1 at =ll altitudes in excess of 10000 feet, However, it 1z be
lieved that below 5000 feet, the P-40K-1 would climd faster, The P-43 will

maintaln a higher rate of climb than the Zero at any altitude above 1 eet,
In climd tests with this airplune, the P=43 wae operated at 2500 r, 42"
Hg., and with this output did not achieve the dvantage in ollmb 12,500
feet was reached, However, with ma-imum allow=tle outmut of the P nén-
(2700 r.p.m, and 48,5 in, Hg,) 1t is belleved this airpl-ne dutelimb the
Eero at any iltitude, The P-43 was not operated st maxlmun gnMafe perform-nee
on account of the extreme ilmportance of conservation of smu t in this
theatre,

2. - Both @r-mﬂa and the Padli.]
are conslderably faster than the Zero st any altd Agcelaration tests were
ran at 13000 feet Indicat i with the fullnvingﬁ. L H

(1) P-40E-1 vs Zero, were flown eide by side at
200 m.p,h, indiested, On signal, both en glven full throttle snd full
r.p.m. For zeven seconds the two plsne arated equally, st which time the
P-40 began to pull away very rapidly, ve seconddafter aceelaration sigmal
vas given, the diffar-ntial spesd was imated ae ten m.p.h,

(2) P-43 A~ . Wero, The same test was performed ns with the
P-40K-1, But at an initisl spe 190 m,p.h, indicated, After signal wes
glven, Lero g.ined about on er plane length on the P-43, after which P43
pulled away, but not as mai the P-40, Agein the P-43 was opercted st 42
in, Hg, and 2500 r,p.m, r“ compsared to 3000 r.p,m, and 41 in, Fg, with the P=40,

2. = Several dog fights were carried out with
both the Fod40i-] ih-1l, using verious teetice, The Zero is, of course,
vastly superio vers ility., It was found that the P-40, esn, however,
effectively %‘ Zero without necessarily diving away, This is ACCOMp-
lished by eding awey from the Zero on initiel pass at high speed until

approxi ¢ and one half mles away, at which time p» marximum turn is be-

£un the path of the jursuing Zero, This turn can be completed just

in ¢ the F=40 fo pase thru the path of the Zero snd burely mise a eollision,
It ro does not dodge from his own attack, the P=80 can fire s very affect-

on burst in thie manner, Of courge, the Zero can take evaslve notlon,
but he camnot maneuver into such a position as to Zet effective fire into the
P-40 without aleo getting return fire,

With the P-43, the same tactics can be used, but head on runs
are not advisi.ble with this airplene due to lack of both fire powar and protect-
ion, It 1s belleved that the best taetice for angaging the Zero in individual
combat with the P-43 te to climd away from the Zero snd attenpt to gain an ade
vantageous position for a dlving attack, The P-43 has = slight advontase in
rate of eclinb, as before mentioned, snd hus = conslderably higher best climbing
speed,
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It i advised never to engage in a turning flight with the Zero with
alther a P-40 or P-43 type alrplane - but the above tactice mey be effectively
used provided the combat inveolves only twe eingle alrplanes,

8, ZLIING CHARCTERIGIICS:

A. Maneuverzbility = The Zero is very maneuveradle, It will turn
a little shorter than our own F=36A, but 1s slightly slower than this airplane
and has a lower rate of glimb, At altitudes below 12000 feet, the P has a
mich better rate of cliudb and is almost ss maneuverable, K

3. Diyeg - The highest speed attained in diving m,p.k,
indicated. Above 200 m,p.h,, the Zero becomes Increasingly hard maneuver, and
at 300 m,p.h, requidres a great deal of force om the control r even s gentle

turn., At these speeds, the airpleue is vary stable, and ally so mhout the
longitudinal axis, [t has no tendengy whatever to rol dive, and at 300
m.p.h, 1t 1e practically impossible to make it roll. ve 276 mp,h, indicated
the P=40 will out mansuver the Zero - thme a Zero e purguing one of our own

airplanes in a dive 1s completely at the merey o
pursuit aireraft, This probably explains why
aireraft in even 2 ghallow dive whers they

8. Stalls - The Zero st
hag no tendeney to whip omn stalling,

like ths F=26, At gpasds above abou
vators to5 case the airplsne to stall,

ible to exert sanouzh sressare on t
far foar of 2 atmeaetural fallure,

This was not sctually tried, ho .
lema £lides at 85 m,p,h with flaps down and

following P40's or similar
raly 1f ever follow our own
aap nup for a short vhile,

1 gmeothly, even in tight turns, It
s 1t hnve sny "souashing" tendencies
m,p.h, indleated, it is delleved impose-

4. Landizg
lands at about 65, It la sasy to land and has a0 grouni leoning tendencles
whataver, The tall wh nonegtear-able and non-lockable,

2. 1y, the Zero is a very simple and easy airplane to

opsrate, It Mil h power loading and is consecusntly easy to get out of "tight
spots" of 4iffl \ﬂtuniun:. It 1s structuxally very weak, however, snd mast be
handled with t. It would be very foollgh to atitempt a forced landing with

the Terc I.\ t vary smooth terrain,

AL

A TVisibllity 1le very poor dirﬁcﬂ: ashend and down, Otherwise,
114ty 18 gnod,

2. Begt englne warm.up speed 13 900-950 r,p.m,

8. The engine will not run under sny conditions of negative necel-
aration, inverted, or in a steep sitld;~ A Zero is unshle to follow sny sirplene
which does a sharp pushover unless it rolls =nd it ampnot roll =t high speed,

4. 7The Zero is menufactured of excellent materials, but 1t exhibits
medisere worlensghip throughout,
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10, A wore detsiled techniecal report will be submitted on this aire
plane in the near future,

B, K, HOLLOWAY
Lt, Col,, Alr Cq
Commanding, K

1 Inclt O
Cockpit Photograph,
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