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FLIGH? CHARACTERISTICS OF ME

JAPANESE ZERO FIGHTER

This document records the results of perfarm-
ance trials of the Zero fighter in camparison
with U, S, service aircraft and is supplementary
to Informational Intelligence Summary No. 59.

* * - » - -

investigate the performance and maneuverability of the Japanese
Zero fighter (ZEKE) in comparison with the P-38F, P-39D-1, F=4OF,
P-51, FLF-4 and FLU-1l.

A1l tests were conducted at San Diago.. Compariscns with
ALF fighters were carried out by repressntatives of Army Air Farces
Proving Ground Group froa Eglin Field. Navy pilots handled the
trials against the F4F-4{ and the FiU-l. Pl i

The Japanesse aircraft used in these tasts is-a Iype
Zero Mark I, Carrier Fighter, Model 2. Descriptive dstails of
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tois alrplane weare cantainss in Inforasticnal intelllgence
Susmary Nos 59, Directar of Intelligence Service, headquarters,
U. 5. army Adr Farces. A brief recapitulation of some of the
principal features is included here to serve as background for
comments of the Froving Ground test officers, &2 to supplesent
tne earlier Summary.

Conclusions and recoomandations are e considered
opinions of the 48t officers and pilots wno conaucted tne trials,
these opinions & e disseminaved lor tas infermation of all cone
cermed, but in no sense are Lhey to b6 considered directives or
operational instructione.

Appcnded &% twe end of tne summAry are fifteen papes
i photograpns showing instrumants ana contrals in the cockpit
of the Zero fignter, togother witn & series of views of tne air-
craft 4in flignt and on whe ground.

Pertioont exiracts I{rom the Froving Ground reports and
Navy reports are set forih in tne following pages.

EXTRASTS FROM THE REP(RT (F
ARMY AIR PCBCES PROVING GROUND GROUP
Tglin Field, Florida

i. CONCLUSIONS:

The Zero fighter, becauso of its low wing loading, cas
supericr oansuversbility to all our present service type aircraft.

<% L5 necessar; to mainuain a apesd cf over tnroe-
hundred (300} miles per nour indicated to successfiully cocbat this
g&irplane.

=1 developing tactice against ine Zero, cognizance should
Do taken of twc facts:

= ocaow rave of ro.l of tne Zero at hipgh speeas.

=, irability of the Zero engine %0 continue operating
under negative acceleration,

e engine perfermance of the Zoro i5 superior to tne
Fre86nt Service Lype engine withoul turbo suberchargers. This
supericorily is recognizable in the fact that maxicus canifold pres-
rure can bo maintained Irom sea level 1o sixteen-tnousand (1&,000)
feel.
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2. RECOM/ENDATIONS:

That &1l piloto enterinz the theuter of action where
the Zero can be expected, be instructed in the following:

1., Never attempt to dog fight the Zeroc.

2. MNever maneuver with the Zero at speedcs below
three-hundred (300) miles per hour indicatved
uniess directly behind it.

3, Never fcllow a Zero in a climb at slow speecs.
(Service type ships will stall out at tne steep
angle where the Zero has just reached its most
maneuverable speed. At this point it i» possible
for the Zero to complete a loop putting it in a
position for & rear quarter attack.

That airplanes tc¢ be used against the Zero ce as light
&5 possitle and wat all equipmect not absolutely necessary for
coudat be removed.

3. iISIVE AND DEFENSIVE TACTICS:

The most amportant features to consider in aevelcping
successful tuctics against thbe Zero would appear to be ius slow
rate of roll at hign speeds ana the failure of its eagine to
run under negative acceleratica.

4o AIRPLANT GENERAL:

The Zero fighter is & low wing, eingle engine, single
seater monoplane, af &ll metal construction, flush riveted, with
fabric covered control surfacez. The airplanc is ccnstiructod
entirely 83 one wnit. HReplacement of any part of the airplane
structure would necessitate & aepot repair job with facilities
fer re-riveting.

™e fuselage is of semi-ponocoque construction. The
maserial used is zuch ligater than that used in U. S. Service
Tyre aireraft. Fuselage sidn thickness is .02,
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The adin landing gear is hydraulic oparated and retracts
90° fromrd to wie line of flight. The tail wneel is fully re-
tractable, but is noo-lockable and non—ewerable. It 1s neld
straight in the extencec positicn oy two shock chords.

Wing flaps are smill but adequate, They are also hy-
draulically operated,

Engine cowl flaps and il cooler flaps are manually
operated.

The allerons are very large and socewhat resemble the
Fries Type. .

The plane is powered witi a fourteon (1i4) cylinder twin
row radisl air cocled engine estimated at 9U0 H.r. at sixteen—
thousand (16,000} feet. Three (3) non-sell-sealing gasoline tanks
are provided. Iwo (2) wing tanks of fifty-four (54) gallens each
and one (1) fuselage tank of thirty-seven (27) gallons capacity.
The engine is equippad with a single stapge blower and scoe method
iv ezployed for manifald pressure regulation, dul the exact detalls
of tho eystem are unknown & Lhe present lime. It is equipped wiih
a threo (3) blade hydraulic constant speed propeller. EZngine ie
equipped with a {lcat type low pressure carburetar.

Weight of the airplane with a full military load —
5555 pounas,

S COCEPIT:

All around visibility from the cockpit is excellent. The
cnly restricticn is in a parrow twrn-over brace diroctly behind
the pilot's head.

JA1 Lflight controles are canventianal. A ruader bar is
used inatead of indivicual peasis. Toe brakes are used and are
hydraulically oporated.

A flignt and engine controls are conveniently placed
around the cockpit witiin easy reach of the pilot. The pilot
sitiing normally in the cockpit can reach svery control necessary
to cperate the airplane and fire the guna.

be IG_CHARAC TSRISTICS:

The large allercns make the ship highly saneuversable at
speeds up to three-hundired (300) miles per hour indicated. Above
wireo-pundred (300) miles per hour indicated, it is virtually
impossible to roverse a turn,
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The rate of raoll of the Jero is faster froo right to
left than fros left %o rignht.

An outstanding characwerisiulc of the Zero is its nigh
Tate of "zoom." Tuir “s004" Ls 4t nearly & vertical angle ana ca.
08 continued Irom fiftesn-hundred (1500) to two-thousand (2,000
feot gepending upon the STAIting speed, 8 sno not coti—
ered as icative of tne rate of clims of tnis & rpDlane.

The Zero doas not possess a particularly bigh rate of
Coisb w9 Lndicated by we following perforsance Ligures.

FORMANCE FIGURES

Thesw figures are the calibrated results obtained by tho
HAVy after & series of wrials.

dixdiour speed Soa level 270 agh.
. 5 5,000 feet 287 =
" " 0,000 n 305 =
" *10,000 ® 26 "
" . 20,000 * 2.5
n M zirm n 315 L
1] [ Erﬂ.m n 336, L
Rate of Clismb Sea level 2750 ft/min.
= w n 15,000 feet 2380
mom 20,000 * 1|o
" n 1] m’m " 350 " =

Service celling . . . . . . . (mpprox.) 38,50 feet.
# Critical altitude.

The Zero is very gtable &anc has excellant ctall chnaracter-
istics.

There is no tendency for- toe Wing To wiip when & stall
is reucnied.

A Blignt tail [lutter was experienced &% Lhree-hundred-
todirteen (313) wiles por hour incicated. It has not been definitaly
Setorminec iI this 15 & weakneos of ine Zero type or of thisz one
airzlans.

Take=-cif is wery rapic. Toe Ship becaus airborne wath
iittle effort by the pilot,

Tae Zoro lands from a gliding speod of eighty-five (85)
=lles jer hour indicated; estimatel landing speed fifty-fiwe (55)
=iles por houwr inzicated. The 8nlp I= very easy toc land with no
Lencenc) o grounc loop.

-
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The Navy reports the following incicatea stalling speeds.

PO O POWER OFF

M‘mn:mmitiitﬁ?iom'i!ii ?En?h-
Gear amd {laps dowm . . . « « s+ ﬂmiiini &7 .

7. MEHOD F TST

The Zero fighter was flown agalnst e P-51, P-3&F,
F-3D-1, amg a P=-40F.

Each of the above service type aircraft was floem with
the "lero" and cosparable clismbs, maneuvwrability, defensive and
offensive tactics wure detormined {rou sea level to tweniy-Iive-
thousand (25,000; feet, The test was conducted in {ive-iousand
(5,000) feet steps.

Take—af{s were sturted Ltofetier and each clizd was
started Jroa eacu ship's best climving speed, Every effort was
S&39 O elicinate the possibility of rooxing wren the clich was
atartod.

Notes of the actual trials are set foth below,

B. am E E-EE.E

Ships took-off in formation on & pre-arranged sipnal,
Tne Zero left the ground {irst and was about three-hundred (300)
foot in we air bofore the F-38 left the ground. The Zero reacnod
{ive-thousamc (5,000) feet abous five (5) secondis ahead of Lhe
P-J8F. Froa an indicated speed of two-hundred (200) miles por
aowr the P-J&F accelersted away fras the Zero ia straight and
level flight quite rapidly. The Zorc was supericr to the 7=3&F
i0 maneuversbolity 4l speeds bDalow Wres-tindred (300) miles per
sour. The r=3& could put dive and out twn the Zerc at this
altitude at speeds above thrse-hundred (300) mles per hour.

e planes returned 0 formaticn and both shadips reduced
Lo their best respective climbing speeds, Upca signal the climd
wAA sTArtad 1o tes~-thowsamd (10,C00) feel. Agaln tne Zero was
slightly supericor in straight clizbs reaching ten thousand (10,000)
fe6t avout four (L) seconda aheac cf the P=38F, Comparable
acceleraticns anc tuwns wero triec witd the ssoe results.

Froz ten thousana (10,000) to fifteen<thousand (15,000)
feotl e Uwo airplaner wore about equal. Ihe Zero was slightily
aliead, but not anough to De considered AdvRntlageous. Again coo-
parable accelerations, speeds and zaneuveraliliiy were tried wiul

the sase results.

i i
S
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I1n the clizdb frow fiftoen-thousand (15,000) feet to
twenty-thouwsand (20,000) feet, the P-38 started gailning at about
sighteen~thousand two-tunured (185,200) feet. At wmniy-thousand
(20,000) feet the P-38F is superior to the Zero in all maneuvers
except slow speed turns,

This acvantage is maintained by tne P-36F at &ll altd-
tudes above twenty-thousand (20,000) feet.

One maneuver io widch the P-328F is superior to e Zero
...s a high speed reversal. It is ixmpossible far the Zero to follow
P-35F in this mansuver at speeds above three-hundred (300)
m.lu per hour.

The test was continued to twenty-five-thousand (25,000)
and thirty-thousand (30,000) feet. Due to the superour speed and
clicb of whe P-38 at these altitudes, it could out awneuver the
Zoro by waing thoso two advantages. The Zero wus still superiar
in slow speed turns, :

Se mg 3 f-z%ll

Climb from sea level to five-thousand (5000) feet
indicated. Tuke-off was accomplished in formation on signal.
P=37D=1 was drawing 3000 RPY ard seventy (7C) inches manifald
pressure., Engine started to detomate so manifold pressure was
reduced to fifty-two (52) inches. P-390-l1 left the ground first
and arvived at {ive-thousand (5,000} feet indicated just as Zero
was passing four-thousand (4,000) feet iodicated, Fifty-wwo (52)
inches manifold pressure could be maintained to four-thousand
five-nundred (4 500) feet indicated. A% five-thousand (5,000)
feet indicaved from a crulsing epeed of two-hundred-thirty (230)
ziles per nour indicated the P-39D-1 had a marked acceleration away
froa Zero. Climb from five-thousand (5,00U0) feet to ten-thousand
(10,000) feet at the respectiwe best climbing speeds, (thus elimi-
Dating zoon) P-39D-l reached ten-thousand (10,000) feet indicated
approxizately six (5) seconds before Zero. At ten-thousand (10,000
foot indicated, fros & cruisiry speed of two-hundred-twenty (220)
=103 per hour indicated, P-390-1 atill accelerated away {roa
Zaro rapidly. Climbing from ten-thousand (10,000) feel to fifteen-
Thouwsani (15,00C) feet, botn airplancs maintained equal rates of
cliad %o mlmmam five-hundred (12,500) feet. Above this
aliiitude the Zero walked away from the P=-35D-1. 4t fifteen-
Thouwsand (15,000, feet indicated, Irom & crulsing speed of  two-
bundrec-ten (210} miles per nouwr indicaved, P-39D-1 accelerated
awuy lrom Jero slowly.



Clich froa fifveen~thouwsand (15,000) feet indicated 1o
twanty-thousand (20,000) feet indicated tno lero Lok iamedlats
advantage and walked awsy fros P-39D-l. At twenty-ibousand
(20,000) feet indicated at a crulsing speed of wwo-hundred (200)
ziles per how indicated, and [roa & starting cignal for accelera—
tion, the Zero momeatarily sccelerated away Irom P-390-1. It toox
P=39D-1 thirty (30) secands Lo catch up and go by Zerc.

Cliob froz tewenty-tnousand (20,000) feet to twenty-Iive
thousand (25,000) feet was not campleted as F-39D-1 was running
low oo gasaline,

Slish froa sea level to twenty-five thousand (25,000)
foot indicated. Take-off wens accocplished in formation on Signal,
P-390-1 left the ground witn 3000 RPM and 55 inches manifold
pressure., P-39D-1 maintained advantage of cliso from take-off
to fourtesn~thousand eight-hundred (14,800) foet indicaved, AboOve
wnis altitude P-39D-1 was left behind reaching twenty-{ive-
thousand (25,000) feet indicated appraximately five (5) minutes
behind Zero. At tweaty-Cfive-thousana (25,000) feet incicated
from a crulsing speed of one-bundred-aigaty (180) miles per hour
tndicated Zero accelerated away froa P-33D-1 for toree (3) snip
lengvhs. This lesd was maintained by the Zero for one (1) minute
and thirty (30) secands and it tooc the F-350-1 thiruy {30) more
seconds 10 gain a lead of one (1) snip leagii.

10, ZERQ v» P-40F:

Testewre not cospleted with the P-L0F because 1t was
found impossible to cotain maximusm engine operatiod.

"..1- mﬂ bl ?"ﬁLI

Clish fron ses lewvel %o five-thousand (5,000) feet in-
dicaved. Take-off was accomplished 4n formstion on sigaal. P=51
was drewing 3000 RPM and forty-three (43) inches nanifold pressure.
This low canifcld pressure was dus 1o the setiing on tne automatic
manifold pressure regulator., The Zero reachod its Dest clizbing
speed before ww F-51 left the ground. The Zero left whe ground
approximately eix (6) seconas before the P-5L. The lero reacned
five-thousand (5,000) feet indicated spproxisately six (o) msconds
before toe F-51. At five-thousand (5,000) feet indicated frm &
eruieing apeed of two-nundred-fifty (250) miles per hour indicated,
F=51 accelerated snarply wway froa Zaerc.

Climd Iroa five-thousand (5,000) to ten-tiousand (10,000,
and froz ten-thousand (10,000) to fifteen-tnousand (15,000) feet
sroduced the same results as Zero walked wway froa F-51 in rate ol
cligh. At tea=thousanc (10,000) feet indicated froz & crursing
speed of swo-nunared-Lifty (250) miles per hour indicated ihe P=51
acceleraled sparply away froz Zero. At fifteen-tonousana (15,000)

- B
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foot indicated frua & crulsing speed of two-burdred-farty (240)
z:les per hour indicatoed the P-51 accelesrated away Iran Zero,
sut slizhtly slower than 4t fdve and tan~-ousans feet.

P=51 coulac dive amuy Irom Lero at any time, P-il's
power plant falled Lo operits properly above [iftesa-thousand
(15,000) feot 0 test was not coatinued above tiis altitude.

L2 RO w1 F4F—4s

™e Zero ip suporiar %o e FiF-4 in speed and climd
at all altitudos above 1000 feet, anc is supariar in sorvice
cefiiing ana rangec. Close to ssa level, with the FiF-L in peutral
blower, tis two pluoes are sgual in level speed. In cive tie
two planes are equal with the exceptian that the Zerc's angine
cuts out in pushovers. Thers 18 no coauparisca betweea the t'raing
girclea of tho two airpianes due :u tha relative wing loadings
and resultant low stalling epoed of the lero. In view of tha
foregoing, Wie FiF={ Uype in combal with the Zero is basically
aspendent on autual support, internal rrotection, and pull-outs
ar turas &t ndgn apesds where zinisus racdius is hmit.nd by
structural or paysiological effocts of accelerwtion (assuming
toat whe Allowables acceleration ca tha F4F 19 greater than toat
for the Zeroj. However advantage soould be taken where poasible,
G the superiority of the FLF in puahovers and rolls at high
spedd, or Any coabloatlion of tas two.

13. ZERQ wm F4U-1:

The Zero is fax inferior to the F4C0-1 in lowal and
dalving spoeds wt all alticudes. It 18 inferdcr in clizb &t sea
lovel, and infericr avove 20000 foet. bBetwsen 5000 and 19000
1000 the situstion varies. With sliphtly mare than parmal
fignter load, wiich ey be distributed to give equal ranye ard
Eun power, thw Zero isclipgnlly supericr in AVOrsge mAXious rate
e ¢linb. Toles supericrity vecoums Degligible ut altitudes where
Sarsuretor ALr temporatures in toe FLU are down to pormal; close
Lo the Slower shift peints it 43 oore marked. However, the Zero
cannot stay with e F4AU in hagh speed clizbs, The sapericrity
ol tne F4U as 30000 feel is very marinmd and will persist at
consideraoly nizer loads, Atieaticn 48 called to tan fact that
“7 lbe lorepoling comaltiicn of loading all fuel in tas FLU-Ll s
Frotecied. In conbat with the Zero, toe FUU snould taxe full ag-
Vansago cf its speed, and ite abilivy vo pusbovsr anc roll at
Ligh spoed if swrprised. Due o itz nuch higher wing lmﬂ.n.;,
Wie F4U snould aveid any attasfR 1o IO will the Zero uniess ai
STl speod, and UAY expect tles lalter to ocutcslisb his at zodaratle
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altitudes and low airspeeds. I[o this case the F4U should continus
to clizmdb at high airspeeds and on headings wiich will cpen the
distance and prevent the Zero frua reaching a4 favorable position
for diving attack. After resaching 19000-20000 feet the F4U will

have supericr perforsance in clisb and may choose its own position
for atsack.

> 30
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