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COMPARATIVE PERFORMANCE EETWEEN ZEKE 52
AND THE P-38, P-51, P47

1. QBJECT:
To compare combat performance between the Japanese Zeke 52 and the P-38J, P-4{TN and
P-51D type aireraft,

2. INTRODUCTION:
8. h% The airplane tested was a standard Japanese Zske 52 fighter %\uﬂ
in a new conditionm, scription of the airplane is given in Inclosure 4, and w
Inclosure 5. O
3, CONCLUSIONS:
*

a. The condition of the Zeke 52 during test was good, so that sl t comparstive
combat results were obtained, but certain airframes diserepancles ning maximum
speed and olimb performance.

b. The P=51D, P-38&7-25 and P-47D-30 are greatly superiocr ke in maximum level
f1ight speed at both 10,000 and 25,000 feet.

¢, Dus to advantages in apeed, acceleration and h elimb, all three AAF fighters
were able to maintain the offensive in individual combat wi Zake 52, and to break off

combat at will,

d, The Zeke %2 ism greatly superior to all fighters in radius of turn and
general meneuverability st low speeds.

4. BECOMENDATION: @\

B. The pilots of AAF fighter mirc =38, P=-51 and P-47 types) should take advantage
of high speed performance supericrity ng the Zeke 52 in combat; speed should be kept
well sbove 200 IAS during all combat; run® tactica should be used whenever possible,
and following the Zeke through any rning memeuvers must be atrictly avolded.

b. The latest operational e fighters captured in serviceable condition should
be made available to thia c_%- as practicable for comperisom tests with AAF fighters,

5. DISCUSSION: O

*
8.

Duri L@l engineering check flights, seversl items were encountersd on the
Zeke 52 that te & tract from the maximm performance obtainable. For approximately three
t available manifold pressure in both high and low blower was five

quartera of M
inchea of low apecification. After complete ignition rewiring, specified power was
available, 1 cause for power discrepancy was not determined. FPower loss had been corrected
before ce runs were made, and probably had littls significant effect on comparativ
comba %

landing gear fairings and doors were not strong enough to stay properly closed at
high , further detracting from performance. Other drag-producing items consisted of rough

wing skin, and distorted airfoll section caused by poor gun fairings. It is felt that the
condition of the airplane had little effect on gemeral comparativh combat teat results; but
probably coused a pessimistic pleture of maximum speed and rate of climb results,

b. [Performance,

Comparative level flight speed runs were made with the Zeke 52 against the P-510-5,
the P=-38J=25, and the P=47D=3J0 st 10,000 and 25,000 feet, Uaximum available power was used in the
Zeke, and current war emergency ratings were used in the three AAF fighters. Speed differences
batween the Zeke and the AAF fighters were so great that comparative spsed runs planned for the



repainder of the altitude ranges were omitted.

AIRPLANE ALTITUDE MP it | _BESULIS

P-51D-5 10,000 feat 62.5"Hg 3000 Approximately B0 mph true
alrspeed faster than
Zake 52,

P-387-25 10,000 feet 60" Hg 3000 Approximately 60 mph true
sirspeed faster than
Zekn 52,

P-47D-30 10,000 feet 64" Hg 2700 Approximately mph trus
alrapeed fan
Zeke 52, ﬁ

Zeks 52 10,000 feet 38" Hg 2750

AIRPLANE ALTTTUDE M Bﬂ_ﬁmﬁ_
P-51D-5 25,000 feet 62" Hg 3000 tely 95 mph

true airspeed fastsr than

% Zeks 52,

P-38J-25 25,000 feet 58" Hg & Approximately B0 mph
true airspeed faster

than Zeke 52,

P-47D-30 25,000 feet 59" Hg 0 2700 Approximately 90 mph
true alrspeed fastar

than Zeke 52,

Zeka 52 25,000 feat

Individual level-flight r speed Tuns were made with the Zake 52 at
5000 foot pressure altitude incre sea level to 30,000 feet. Considerable engine
roughness, smoking, and RPM fluct were encountered, so that the resulting speeds am
probably alightly lower than thafe inable with fully developed horsepower. True alrapeeds,
available manifold preasure, air temperature are plotted against pressure altitude in
Inclosure 3, Speeds plot Gactunl true ailrspesds attained during trials, and are not

reduced to standard condit .

A full \auﬂ: was made from sea level to 30,000 feet, Time to climb, climbing
148, and available pressure are plotted against preasure sltitude in Inclosure 3, After
a complete climbyat nded airspeed, short check climbs were attempted at 10,000 and 25,000
feat, at 165 3 IAS respectively, Results were wvery inconclusive. An Increase in
avallable sure of from 2,5" to 3.5" Hg was obtained at the higher climbing apeed,
so that 1imb at both speeds wers nearly the same (approximately 2500 ft/min at 10,000
feot, 1 /min at 25,000 feet). The reason for this manifold pressure difference was not
dete

+ Geperal Copbat Compariaon.

The Zeke 52 was flown in comparative combat maneuvers against the P-51D-5, P-38J-25
and P-,7D-30 at 10,000 and 25,000 feet, Maximum available power was used in the Zeke, and war
emergency power, where available, was used in the three AAF fighters. Full military load was
carried in all airplanea. The same pilot flew the Zeke throughout the trimls. The thres MF
fightera were flown by several combat experienced pilotas.

Results of all comparisons were definite. The Zeke excelled in all turning eirele
comparisons (including eclimbing and diving spirals) and in general low speed maneuverability,



The three AAF fighters were superior to the Zeke in speed, level and dive acceleration, high
speed climba and sooms, and in high apeed maneuverability.

Dog-fight comparisona with each AAF fightar were made under three different initial
conditions, In the first condition, combat was begun from an approach or parallel course 500
feet apart, The other two combat comparisons were begun with either airplane 2,000 feet above
and behind the other. In every case, the Zeke was forced on the defensive after combat started.
All three AAF fighters could break away from the initial condition by shallow dives and high
speed climbs out of range. After the first disengagement, AAF fighters could re-engage combat
from an altitude advantage, and could make passes st will, breaking away as before, The Zake
was sufficiently maneuverable to turn into every pass and taie a snap shot at the attacki
aireraft. Only when the AAF fighters slowed down or turned after & pass could the Zake a
shot (other than head on defensive shooting). The Zeke could easily get in firing pos
stay on the tall of AAF fighters through all low speed maneuvers.

The following comparison results were reported by participating pilo t reaults
should be considered es qualitative rather than quantitative, although estimated cal
distances are included. In sddition to the following, chandelles (with eithe rplane alternataly

leading) were executed., No additional significant data were obtained. The asily turned
inside all AAF fighteras through chandelles. Our fighters were unable to ir aights on
the Zeke when following in this maneuver.

% are at which

d. Gw. (Altitudes s
maneauvers were started).

(1) Level Turnine Cirole, 55\
(a) 20,000 feet. In both right and le the Zeke gained an advantage

in less thsn one 360° turn,
(b) 25,000 feet, Results were a‘@u those obtained at 10,000 feet.

(2) n

(a) 10,000 feet, The qun from a line abreast formation at 200 IAS,
At the end of ome at full power, the P-51D had an estimated lead
of 400 yards, minutes, the lead had increased to 1500 yards.

(b) 25,000 feet, was begun from 190 IAS, Estimated lead for the
P=510 was after one minute and 1,000 yards after two minutes

of full p‘-.
(3) El.n_u.ah@n.
(a) Dives were bsgun from lewel flight line abreast formation
IAS, with full power applied as the dive was entered. The P-51D
to pull ahead immediately. The selected red line airspeed (325 IAS)
the Zeke was reached after 27 ssconds, At this time, the P-51D had a
lud of spproximately 200 yards.

@ 25,000 feet, Mesults were much the same as at 10,000 feet. The Zeke

reached 325 IAS after 20 seconds, end the P-51D was rapidly widening a
lead begun shertly after the dive was entored.

(4)  Adleron Roll,
At both altitudes, the rolling l'bﬂ_itr of the Zeke was slightly better than
the P-51D below 220 IAS, At apeeds above 220 IAS, the P-51D was superior,

due to increasing control forces in the Zeke.
(5) Zoom from level Flight,

(a) 10,000 feet, In a full power soom, begun from level flight, line abreast
formation at 210 IAS, the P-51D was approximately 300 feet above and ahead
of the Zake when n!.r:pud had decreased to 130 IAS,



() Results of a full power zoom begun from 185 IAS (Zeks cruising
speed) were the same as those obtained at 10,000 feet,

(6) Zoom from Pive,
(a) 10,000 feet, The P-51 gained an advantage of approximately 500 feet above
and mhead of the Zeke after a soom from a shallow dive, applying full
power when the nose passed through the horisom,

(b) 25,000 feet, Results were the same as those obtained at 10,000 feet.

(7) Spirels,

Climbing and diving spirals were exscuted at 10,000 and 25,000 feet,
either airplane alternately leading in a line astern formation. Re T
the same st both sltitudes. The Zeks could stay in range within P=51"s
turn during either a clirbing or diving spiral, With the Zeke lead
position at the start of a spiral, the P-51D could hold the ini advantage
for only a short time,

(8) Combat, @

Resultas mere sssantially the aame for the two indi ombat comparisons
at 10,000 and at 25,000 feet. The following three 1 conditiona ware

checked §

(a) - The two airplanes a Qﬂ each other on the same
level appreximately 500 feet apart. came abreast each other, the
Zeke immediataly turned onto the P 411, but was unable to close
range as the P-51D dove away. The"g-51D was able to gain altitude after
the dive and make repeated passg®wrbm above, for which the Zeke's only

the\attack and firing a snap shot.

When the Zeke started & pass

{b} -1 s L Akt A Bahing
from above, the F-51D dWdive sway out of range and use excess speed
to climbk to & favorab ck position, The P-51D's higher climbing
airapeed ard superi ing ability ailded in keeping out of range
until in positi pass, The Zeke was able to turn into each attack
for a short n% never gained the initiative,

(e) be Bohind, The P-51D was able to elimb

Bd Bttacks ness, and the only firing
fr the Zeke when attacked was to run into ths P-51D for

\Q 00_fe In both right and left turns the Zeke was in firing position

\ in approximately ome turm,

(b) 25,000 feet, Results were very much the same es the 10,000 feet, Various
combinations of dive recovery and maneuver flaps were used on the P-38J,
No particular advantage was gained by using maneuver flaps, since the
Zeke's superlority in turning was so great. The use of dive recovery
flaps merely reduced speed and tended to cause buffeting at higher air-
speed, The Zeke was still able to reach a good deflectlon shooting
position in approximately ome turn., In turns to the right the Zeke's
turning ability was slightly decreased.

(2) Lavel Flight Accelerstion,

(a) 10,000 feet, The run was begun from 200 IAS, One minute after the
application of full power, the P-387 was approximately 300 yards ahead,



(3)

(4)

(5)

(6)

(7)

(8)

After two mimites, the distance between airplanes had increased to
spproxcimately 600 yards,

(b) 25.000 feet, The P-38J was 250 yards shead after one minute, and 500
yards shead after two minutes,

Rive Accelsration,

(a) 10,000 feet, Dives were begun from level flight st 200 IAS. The P-38J

began to mccelerate away shortly after the dive was entered. At the end
of 30 seconds (when the Zeke had reached maximum allowatle 1i5), the

P-38J was approximately 200 yards aheed.

(v) gs.%ms. Dives were begun from the same speed as those ma K

10, feet. The P-38J sssumed a very slight initial lead, t the
end of 30 seconds was 75 yards ahead.

EGche <@

At both altitudes, the Zeke could out roll the P-38J .uﬁy_-t low airspeeds
(although the P-38J used aileron boost). The two ai re approximately
oqual at 200 to 220 IAS. At higher mirspeeds, the ro¥ifg ability of the P-32

became increasingly superior,
Zoop from Level Flight.

(a) 10,000 fegt., At the end of a full r from 200 IAS in level
flight, the P-38J was ‘W“Epm““ higher than the Zeke.

(b) 25,000 feet, At the end of ®
feet higher than the Zeke.

M <
Zooms from a dive, with r, at 310 IAS, had approximate’y the aame

resulta at both alti . n IAS had decreased to 130 mph, the P-38J was
an sstimated 300 fee shead of the Zeke.

the P=38) was approximately 300

splrals,
Climbing and di spirals were executed at 10,000 feet only. As expected,
tha Zeke ly stay in firing position when tralling, and could reach
firing 1 1/2 turns after starting in the lead positinm.

*

%1 combat comparisons had the same results st 10,000 end 25,000 fest,
1

‘ the superiority of the P-38J was alightly less proncunced at 10,000

a) Head Op Approgch, The P-38J was able to break from a head on pass into
either a high speed climb (200 IAS) or into & 25° dive, and be out of
range before the Zeke could turn 12909 and fire. It was possible to make
passes at will, breaking out of range after each pass, The Zeke had an
opportunity to fire only head on snap shota,

(b) Zeke 2,000 Feet Above apd Directly Behind, When the Zeke started to tall
attack, the P-38] could draw out of range in a shallow dive. After divimg
well away, the P-387 could gain sufficient altitude in a high speed climb
to start making passes at will, In almost every case, the Zeke could
turn rapidly enough to get head on shots during the F-381's attack.

P=38J 2,000 Feet Above and Diréctly Behird, The P-387 started s tail
attack, The Zeke turned, so that the P-38J could hold firing lead for
only three seconds. Over running, the P-38J made a high speed climb to

(c)



f.

begin snother pass. Attacks st will were possible after the first pass,
and conditions were the seme as in the previcus two conditioms.

Gopbat Cowparigon - Zeke 52 wo. P-47D-30,
(1) Level Twrning Circle.

At both 10,000 and 25,000 feet, the Zeke could out turn the P-A7D in 1/2 te

3/4 of a turm,

(2) lLevel Flight Acceleration. 9

(a) m.%m. Beginning from level flight crulse at 200 Iis, m%
acoelernted rapldly away from the Zeke when full power was & d,
After one mimite, the P=47D was approximately 500 yards ahead r two
minutes, this lead had increased to approximetsly B0O yards.

(b) 25.000 fept. Beginning from 190 IAS, the P-47D was a tely 40O
yards ahead after one minute, and aprroximately 400 s ahead after
one minute, and approximately B00 yards ahead minutes of full
power,

(3) Rive Agoeleration. (b-

(a) 10,000 fegt, The P-L7D was approximate yards ahead 30 seconds after
the beginning of the dive.

(b) 25,000 fest, The P-4{7D was appro 300 yards ahead 30 seconds
after the beginning of the di 0

(4) Allercn Roll.
At both altitudes, the rate of of the Zeke was greater than that of the

P-47D from 180 IAS to 250 airplanes were approximately equal to 250
IAS; st higher speeds, i rate of roll became increasingly superior

to the Zeke, K{
(5) WLDT
(a) JEJM.J P-470 was approximstely 400 feet above and ahead of the
Za &

1 powar scom from lewel flight,

(v) The P-47D was approximately 500 feet above and ahead of the
N end of the soom,

(6)

\l After a soom from 310 IAS to 130 IAS, the P=47D was
approkimately 600 feet above and far shead of the Zeks,

b) 25.000 feet, Results were approximately the same as those obtained at
10,000 feet.
(7) Spirals.

In climbing and diving spirals at 10,000 and 25,000 feet, the Zeke could easily
stay in range inpide the turn, if starting the spiral 100 to 200 yards mstern
the P-{7D. With the P-47D following in the spiral, the Zeke could avold fire
by out turning the P-47D after 180° of either a climbing or diving spiral.

(8) Combat.
Results of individual combat trials were the same at both altitudes,



B«

(a) Besd Op Approach, The P-4{7D could break away by a shallow dive straight
through on its original course, and then climb at high speed when ocut of
range, If the P-47D attempted to break off in either a climbing or
diving turn, the Zeke could turn in to position for e tail shot,

(b) Zske 2,000 Feet Above and Directly Behind, The P-47D could dive away
without being fired on after the Jeke had started a diving tail attack.
If the P-47D tried to turn to face the attack, the Zeke could easily react
and maintain s good tail shot position. The safest tactics for the P-47D
consisted again of diving out of range and climbing at high speed to a
bead on attack position,

(e) P=A7D 2,000 Feot Above and Directly Behind, When the P-{7D dove on the
Zeke, it was possible to get sufficlent firing lead for about a
second burst., If the pass wers not broken at this point, the Ze
an opportunity for a following shot as the P-47D turned. As in
initdal positions, the best maneuver consisted of & short atythe
beginning of the pass, followed by a straight, fast dive m%gs and
a high speed climb to a new attack position. The Zeke could

exchange head on smap shots during attacks begun from adistance, but
could not get any good tall shots if the P-47D did not .

Geperal Characteristics, C)
(1) Taxiing. With the seat in the full "up” position,
is fairly good, and a minimum of "S"ing iz necess

brakes are considered fair by American
pentative of the Japanese installation, sinec

open, visibility
« The

may not be truly repre-
wore relined with American

material prior to test. The airplane has ng brake, making engine
runup very tiring,

(2) Ipke-Off, Torque at take-off iam sive, and can easily be compensated
for with the rudder. BRudder cont s effective very early in take-off

was 70 to B0 mph, with a take-off

run, Average take-off IAS duri
for no wind conditioma at 2750 RPM and

ground ran of approximately B00

42" Hg.

(3) speeds (below 180 IAS), stick forces are light
and controls positi peeds increase, forces becowe heavier; and at
speads above 250 IAS o are very stiff. Rudder trim is insufficient
for elimb, and the nt rudder force required during long climbs 1s tiring.

bout all axes for all normal flight conditions., Rudder

sntirely adequate, Forward visibility in flight le
visibility in the test airplane is poor due to canopy plexi-
Blind spots exist to the rear and to the low front quarters.
The Zake ble to the AT-6 type airplane in its suitabdlity as a gun
platfo s&:or instrument flying. No gun sight was insgtalled, but gunnery
visib apparently good.

(4) The airplane is stable with wheels and flaps down, and is very easy
. In the landing approach, which is st a moderate angls, visibility
good, The split flaps are adequate, and a gliding speed of 90 to 100 IiS
results in ample landing *flare”., Control forces are light, but positive at
speed, Any ground looping tendency is easily counteracted with rudder
alone. The low limiting sirspeeds on landing gear and flap operation are
annoying, and the hydraulic system is unnecessarily complicated.

(5) Miggellapeous, The Zeke's high rate of turn, general maneuverability, and good
£1ight characteristics are its most desirable combat features. Foor performance ,
weak armament, high control forces at high speed, and excessive vulnerabllity
make it an undesirable combat sirplane. The airplane is of wvery light
construction by American standards, and does not have protective armor or self-
sealing fuel tanks. These featurss make it extremely vulnerable as a fighter

alrplams ,

Stabllity is posi
control at low




ockpit 1s what cramped, but not too uncomfortable for a small
. afft leg ro::- for comfortable operation of brakes and

lot, There 1is insufficisnt
ﬂrﬂdﬂ. Arrangement of cockpit controls is moderatsly good, except for the
gear and flap operating levers. These are on the right side, and are difficult
to operate. The combination sutomatic and manual carbturetor mixture control ls
confusing, and it did not operate patisfactorily during test. MNo cockpit
installed, tut the airplane is not uncomfortably gold for ahort

heatar was
periods at sltitude., The cold air vent is adequate for low altitudes.
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DESCRIPTION OF ZEKE 52

The Japanese Zeke 52 airplans is an all metal low wing single-seat fighter airplane of
convertional sppearance, It is powered with a Nakajima Sakas 31A twin row radial engine, fitted

with a single stage, two speed, gear driven supercharger. This engine drives a geared, three
bladed, constant speed, hydromatic propeller, similar to the American Hamilton type. Wings and
fixed tall surfaces are full cantilever, and all control surfaces are of fabrie covered metal

construction.

Split type flaps and conventlonal landing gear are hydraulically operated., The gear
retracts inward, wheel wells being covered in flight by landing gear strut fairing and small
wheel doors, The tall wheel retracts upward,

Since the entire wing skin is of very light gauge, and cannot be safetly used 'yt
for a step, entrance to the cockpit i1s facilitated by retracting steps and he .

gockpit inclosure is of the multipanel, sliding hatch type.

Armament consigts of two fixed synchronised 7.65mm machine guns :onwf‘nnd directly
ghargeshle from the cockpit, and one 20mm fixed automatic cannon in na& A

ﬂ:-muuﬂhtmdwin:lﬂin:u:th-hhﬂmlmc h current American
fighters, Full military load gross weight, as determined during tyvwas 5,860 pounds., The

airplane has no protective armor plate, and no provision for le fing of internal fuel
tanks (which carry a total of 155 gallons). No shackls was on the test airplame for

a bomb or for externmal fusl,

root
The

Zeke 52 = thres-quarter front wiew.
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