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1 C3_OF .
JAPANESE TERO FIGHTER

This document records the results of perform-
ance trials of the Zero {ighter in comparison
with U. 5. service aireraft and is supplemsntary
to Informational Intalligence Summary Ho. 5%9.
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- Trial fliphtes . bave been carried out by U. 5. pilots to
investigate the performance and maneuwerability of tha Japanese
Zere fighter (ZEEE) in comparison with the P-38F, P-39D-1, P=iCF,
P=El, FLF=4{ amd FiU-1l.

411 tasts were conducted at San Diago.. Comparisons with
ALF Tipnters wers carried out by repressntatives of birmy Alr Forces
Proving Ground Group from Eglin Field. MNavy pilots handled the
trials against the FiF-4 and the Fil-l. Ly e

The Japansse aircraft used in these tasts is-a Type
Zero Mark I, Carrier Fighter, Model 2. Descriptive destails of
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this alrplans ware contained in Inforasstional Intelllgence
Susmary No. 59, Directar of Intalligence Service, headquartars,
Uo Se arey adr Forces. A brief recapitulation of soms of the
principal features is included here o serve a3 background for
commanis of the Froving (romd teat officers, &na to supplecent
the earlisr Summary.

Canclusions and recompandations are the considered
spiniocs of the ast offlcers and pilots woo concuctad The triels,
Tese opiniong o ¢ disseminated Jor tae informatien of all cone
carnad, but in no sense Are Lhey to be coosidered directives or
oparational Insiructliong.

Apponded 4% toe end of tne pummaTy are IlIToen -Dadpues
-of photograpns Showing iNStrmants ana contrals in the cockplt
of the Zero [ignter, together witn & seriss of views of the ELr-
eraft in flignt and oo e ground.

Pertooent extracts from the Froving Ground reports and
Havy reports arve set foril in tne following papes.

EETHACTS FROM THE REPCET OF
ARME AIE FOBCES FEOVING GROWD GROUP
Zglin Field, Florida

l. CONCLUSIONS:

te fere fighter, becauwse of ite low wing loading, cas
superior manauverability to all our pressnt service type aircralt.

it 183 necessaTy; Lo DARINWALn A apeea of over tnroe-
hundred {300} miles per sour indicated to successfully cochat thia
E=rplane.

In developing tactice ageinst tne Zero, copnizance should
e taken af two facts;

l. 3low rate of rcll of tne Zero &t high Epeeds.

£s irability of the Zero enrine to continus operating
under negetive accelaration.

Se engine performance of the Zero is superior to tne
FTe8OnT SarVice Ly Cog e witooul turbo aupercharpard,. Thia
supericsity 18 recopnizable in the [act that sasdiecs manifeld pras-
Eure can bo sadntained Irom ses level to sixteen-~tnousand (1&,000)
leel.
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2, PBECOMENDATIONS:

That all piloto entering the theater of action where
the Zero can be expected, be instructed in the following:

1. MNever attampt to dog fight the Zerc.

2. Mever maneuver with the Zero &t speeds balow
thres-hundred (300) miles per hour indicatved
uniess directly behind Z%.

3. Hever follow & Zero in a climb at slow epeeds.
{Service type snips will stall out at toe steep
angle wnere the Zerc has just reached 1is most
meneuverasble speed. At this peint it is possible
for the Zero to complete a loop putting it in a
position for & rear gquarter attack.

That airplanes to be used against the Zero oe ag light
&5 posaible and that all equipment not absolutely necessary for
cagsat be removed.

3. ISV AND DEFENSIVE TACTICS:
The most important fesatures to consider in gevelopdng
suceesaful tactics against the Zero would appear to be its slow

rate of roll at high speeds and the failure of its engine to
run under negative acceleration.

4e ALIRPLANE GENERAL:

The Zerc fighter is & low wing, eingle engine, single
seater monoplane, af ail metal construction, flush riveted, with
fabric covered control surfacez, The ailrplanc is consiructod
antirely A8 one unit. FReplacement of any part of the airplane
structure would necessitatie & depot repair job with facllities
for re-riveting.

Te fuselage is of semi-ponocoque construction. The
material used is such ligater than that used in U. S. Service
Type aireraft. Fuselage sidn thickness is .0ZL.
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The méan landing gear ia hydreulic cpearatsd and retracts
50° irmrd to the lne of flight. The tadl wneel is fully re-
tractable, but 18 noo-lockable and non—etearable. It 1s neld
ptraight in the extendsd poslilch oy two shock chorda.

Wing flaps are small tut adequatse, They ars also hy-
droulically oparated.

Engine cowl flapgs and oil cooler flapes are manually
operated.

The alleross are very large and socewhat resemhle the
Friss Type.

The plane s posmred with. a fourteon (L&) cylinder twin
row radial Air cooled sogine ssatimated at $U0 H.F. at sixtesn=
thousand {15,000} fest, Three () nop-self-gealing gascline tanks
ers provided, Two (2] wing tanks of fifty-four (54) gallons esch
and one (1] fomelape tank of thirty-seven (37) gallons capasity.
The engine is eqguippad with a single stage blower and soma meibod
ig soployed for manifeld pressuss ropulation, but the exact detedlla
of the sypiem ars uninown &% Lhe Fesent Limes. It 18 equipped wLLh
& threa (3) bleade bydrauldic constiant spesed propellesr. Engines ie
equipped with a flcat type low pressurs carbureatar.

weipht of the sirplane with a full mildtary load —
5555 pounda;

5« EOCEFIT:

All sround visibility from the cockpit is excellent. The
anly Testriction is in & parrow twm—over broce directly behind
the pilet's nead.

;1 flight contrals are senventieneal. A ruadder bar is
wmed ipntesad of indivicusl pedsisn. Toe brakes are used A &e

hydraulically operated.

M1 flipnt and engine contrals ars conveniently placed
around the coclelt within sasy reach of the pilet, The pllet
sitting normally in the cockpli can reach avery cohifol Decessary
to ocparate the airplanes aml fire the puna.

B 15 _CHARAC TERT ;

The large allesane maka Lhe ship hipghly caneuverable at
Hpaads up Lo TAres-fnacred (300) milas per hour indicated. aAabove
thres-purired (300) mlles per hour indicated, it is virtually
impoaaible to roverss o tusn.



The rate of roll of the Jerc is fastar from right to
left than from left to rignt.

A outstanding characterisile of the Zero 1s its ndgh
Tate of "zoom." Tir “sooa" 1s 4t nearly & vertical migle and oo
0a contlnued from fiftesn-hundred (1500 to two-thousand (2,000
feot gepending wpen the starting speed, ano oot con—

pimersd A8 incicative of the Fate of clims of wris airplae,

e Zero dosr not possess & particulsrly hignh rate of
climh s lndicated by we following perfersance fipureas.

PR EMANCE FIGURES

Theow figures are the calibrated results obtained by thao
Mavy after o series ol triels,

darimurs apeed Sma level 270 mph.
u . 5,000 Lest 2497 =
H w l.'].':"l:-':' fi x.j L]
[ i ®#1a, 00 H 125 n
L i lﬂ,ﬂm L xn.5m=
] ] 25}[:.:.:. H 3_'|_j L]
i ¥ m’m n 3:"5 it
fate of Climb Sai level <750 fefmin,
L i i 15,000 faet 2363 i
4] n i dﬂ.':'ﬂﬂ L] lm wl
"o 0,000 * gsa = -
Service cedling . . . . . = » (&pprox.) 38,500 fest.

# Critieal altitude.

The Zero is very ptable and has excellant stall cOoFacter-
ABticE,

There 18 no tendency for toe wing To whip when & stall
is reacned.

A oliont tail [lutter was experienced &t Lorese—hundred-
Toirteen (313) miles per hour indicated. It has not besn deiinitaly
Getormingd 1T this iF & weakness of the Jero type or of thic one
airzlang.

Guie-oll ip wary rapic, The ship becass sirboroo ¥2oh
litile effort by the pilot,

Toe Zere lands from a gliding speed of elghty-five {85)
tiles per hour indicated; estimated landing Ppeed Tifty-—fiwve (55)
ailes per hour inzicated. The oholp is VeI 8a3Y to land wiih noe
tenaency o ground loop,

iy
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The Kavy reports Lhe fallowing indicsted stalling ppaesds.

POWESL O PORER_CFF
Landing gear retrected . . « « «» « T4 EpL, o o o o TH opii.
Gear aml fleps doem . . . . . -« Bl mfif. . 4 o« w 9 .

The Iero fighter was flown agaiost the P51, P-38F,
F-FD-1, am & F-4F.

Esaoh of the above service tyvpe aircraft wag Slewn withn
“he "larc” anc cosparable clisbe, maneuwrebility, defensive and
offensive tactics ware detormined froc sea level to tweniy-Iive-
thouwsand (25,000} feat, The test wis condusted in Five-ithowsand
[5,000] feat stopa,

Take—ofis were started together abo esch olish was
started Jrom each abip's best climbing speed. Every effcrt was
Ehde o alicinste the possibility of rooming when the cligh was
atartad.

Kotes of the actual frials are set farth balow,
B. it g

Ships took-off in formation on & pre—arcaoged aipnal.
e Zero left the ground first and was about tnree-hundred [330)
foot in the air bofore the F=36 left the ground. The Zerc reacned
Live-thousand (5,000) feet abput five (5) seconds ahesd of mhe
P=J&F. From an indicated spesd of two-hunared (200) miles par
hour the P-38F accelerated sway froo toe Zers in straignt and
laval flight quite rapidly. The Zerc wes supericr to the F=3&F
io mansoverstllity &1 spesds Delow three-gundred (300) oiles per
bour. The F=38F coold put dive and out twn the Zare &t this
altitude st spsods above thres=bundred [300) =iles per hour.

e planes returned 20 formetics end both abips reducaed
Lo their best respective cliobing speedsa, Upca signal the climb
WEA ATArTad to teo~thouwsand (10,0007 feel, Again the Zerc was
slightly supsricr in straight cliobs resching ten thousand (10,000)
fest avout four (L) peconds shess of toe F-35F. Comparable
acceleratlicis ani turns were tries with the seos results.

From ten thoussng [10,000) to fifteen-thousand (15,000)
font ths Two airpianes were asout equal. The Zerc was sligphtly
Slead, but not aogugh to De consldered adventageous. Agadn coo-
Farable BCCOLerationd, Bpeeds and maneuverabilits were toied with
tha pass rapulis.
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In the climb from fifteen—thousand (15,000) feet te
twpnty=thousand (20,000) fest, the P=38 started gaining at about
aightean=thousand two-numired (16,200) feet. At Penty-thouwsand
(20,000} feet the P=38F is pupsrior to the Zere in all Baneuvers
axcept slow apesd Turns,

Thie adwvantugs is metnteimed by the P-30F at &ll alti-
tudes ebove twanty-thousand (20,000) feat.

One maneuver io whlch the P=38F is suparior to L Zaro
is a bigh spesd reversal. It ip impossible for the Zero to follow
the F-30F in this muneuver at speeds above thres-humdred (300)
mnilesa per hour.

The test wes continued to twanty-Iive=thousand (25,000])
and thirty-thousand (30,0000 feet. Dus to the superour speed and
gldob of the F-389 at these altltwdes, it could out meneuwer the
farg by walng thoee two advantages. e Jero wus atoll superiar
in slow spesd turns. .

= ¥y Fe 1t

Climb from sea lewel to five-thousand (5000) feet
indicated. Tuke-off was mocomplisbod in formation onm signal.
P=370=l was drawing 3000 BEFU acd seveoty (T0) Loches meniCold
Fregaure. Logins started to detonate s manifold pressurs was
reduced to fifty-twa (52) inches. P3O0l left the groumd first
Bnd arTived at five=thousand (5,000) fest indicated Just as Zero
was passing four-thousand {4,000) feet indicated, Fifty-two (52}
anches mapifcold pressure could be maintained to four-thousand
five-nundred (4,500) feet Llodicated. At five=thousand (5,000)
feet indicated from & crulsing epeed of woe=—hundred=thirty (230)
miled per how indicsted the P-390-1 hed & marked accelerstion sway
from Zero, OCOlimb from fiw-thousand (5,000) fsat to tan-tbhousand
(13,000} feet at the rospective best clicbing speeds, (thus elimi-
oating cooa) P-390-1 reached tan=thouwsand (10,000) feet indicated
appravisately six [5) seconds before Zero. AL teo-thousand (10,0000
ieat indicated, fros & erulale; epeed of teo=tumdired=twenty (220}
miles per hour indicated, P=790-1 atill accelersted swny from
Loro rapidly. Climbing froo ten-thousand [10,000) feet to fiftean-
Thousand (15,300] feet, both airplanes caintained esqual retes of
clinh Lo twwlve-thoupand fiwe-hmndred (12,500) feet, Abowe this
Bliituds tha Zaro walksd EwayT from the P=390-1,. Lt f1ftaan-
Whiouwsamd (15,0007 feet indicated, from a crulsing speed of  two=
bundred-ten (213} miles per nour indicated, P=3T-1 accelarated
dmuy Lrom Zaro slowly.
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flich froa fifween-thowsand (15,000 fest indicated To
twanty-thousand (20,000) fest indicated the lero Look Lowediata
advantage and walked pwey from F=390=1, At twenty-thouwsand
{20,000) fest indicated at & cruising spesd of swo-hundred (200]
eiles par howr indicated, and froe & starting signel Dor azpalora=
tion, the Zerc momaptarily accelerated sway Irom P-390-1. It took
P=390=1 thirty (X0} sscmda to catch up and go by Lerc.

Cliobh fros teanty-thousand (20,000) feat to tweanty-Iive
tnousand (25,000) feet wes not cospleted &8 F-390-1 was runrdag
low oo gasalins,

Cliah fros sea level to twanty-Tive thousand {23,000)
feet indicated, Take—off wes accooplished in formation on signal,
P-350-1 laft the ground with 3000 EPM and 55 inchea manifold
pressura, PF-390-1 saintained advantage of climo from take-off
to fourtesoe-thousand sigbt-hundred (1g,300) feet indicatad. Abowe
thds eltituds F-300-1 wes left bahind reschong twanty-Live=
thouwsand (25,000) fest indicated approxvisately [ive {5) minutes
bahind Tere. At swenty=Cive-thousana (25,000) Jeet lndicated
from a coulsing epesd of one-pundred-aighty (L80) miles per hour
tndicatead Zaro accelerated awsy froo P-330-1 for toree (3] Bolp
lengtos. This lead was maintained by the Zero for one (1) mimute
and thirty (3)) secands and it toock the F-390-1 thirty (30) nore
ssconds to gein a lead of ane (1) ship leogei.

10, ZEROD vm P-o0F:

Testemrs not comleted with the P=40F Decaase Lt was
found impossible to cotain maxigus englne cperatilod.

11. ZEmQ we P-51:

Clish froo sea lewel %o five-thousand (5,000) fest in-
dicaved. Take—off was scconplished in formation on slgnal. P=5L
wus drawing 3000 RFM and focty-thres (43) inches manifold pressure.
Todin low ganifeld prossurs was dus To e setilng oo The avtomslic
gapifcld pressura regulator. The Zero reached its Dest cliobing
apasd bafcre whe F-SL laft the ground. Tna fero left the pround
apsreximately mir [6) seconds before the P-5L. The lero reached
i ya=thousand (5,000) fest indicated spprocioately six (o) Esconds
bafere the P-51, At fivetnoussnd (5,000) feat indicated from &
eruiaing apesd of two-pundred-fifty (250} sdlea per hour incicated,
F=51 aooslerated snarply away fros Zarc.

Cligh frog five-thousand [5,200) to tep-toousand (L0, 000
and from ten-thewsand (10,000) te fiftesn-thousand [15,000) feat
croduced the Sams resulta as Zerc walked away Iroo F-5L in rate ol
eligh, At teo=-thousard (L0,000) feet indicated [rom & cianing
apsad of two-numared-fifty (250) miles per hour indicatsd the P=51
accelarated sparply away fros Zero, At fiftesn-thousana (15,000)

= B o=
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oot indicAted [Fwa & srulslng spesd ol twe—burired-Lorty (260
z:les par hour indicated tha P-51 sccelerated away {ran laro,
gut slizhtly slower than &t Do abd Tan-ihousess fest.

F=5l ocould dive asay froo Zero ot soy time, PF=f9lfs
powar plant falled to oparats properly sbove Iiftesd-thousend
115,000) fent po tast was net continusd abowe this altituds.

L2, GERD 3 FiF-i

ha faroc lp saperior ©o the FAF-4 io opesd and eliss
at all sititodes sbove 1000 fest, ano is suporior in sarvicas
cailing and range. Cloas to ssn level, with the FiF-4 in peutral
blowsr, tha two plices are sgual in lawel spesd. Io dive the
twg planes are equal with the exceptlion that the Lero's angine
SULE out in punhovarid. Thers 18 Lo cospasiscn DeTmesen The 'I-'.:'.'.'.Ihi.‘l:l.g:
girgles of the teo adrpiaoss dus o tha relative wing loadings
anc resultant low stalléing epesad of tha fero. [n view of the
feregedng, e FiF=L type in combat with the Zsro 18 basicelly
dependent on Sutusl support, internal protection, and pull-outs
ar Turns et n.‘LEI'I- apasds whare sinious racios ds 1imdtad b:."
srrustoral or phymlologicel effects of sccslerwtion (asmasing
that the allowsbtls wsceleration oo the FAF i grester than toat
for the Zsroj. Howewver advEntage spould be taken whare ponsible,
of tha puperiority of the FLF in puabovers and rolls at high
spaad, ar Ay copbloaticon of tha two,.

L3, EE Ta Iﬁ-ﬁld

e Zere s TR 1nlfericr io the FL[0-1 in lowl and
diving spesds at all altitudes. It i daferics io elish &% ocom
lawal, and infericr sbove 20000 foet. Beotwean 5000 and 19000
{08t the situation varies. Wath slightly more than oormal
fignrvar lLoad, wiich oay be distributed to give equael renpge and
Fun powwr, tiw Zero isslignily supericr 10 AVerege mozious ALY
of glimh, Thle superdority beccoes negligible ot altitudes where
Sarour#ler ALF tempordtlires im toe FLU are down to pormal; clcose
io the sloeer shift points it 43 aore marked. Howswer, the Zaro
cannot atay with the FAU in high spesd climbs. The supariarity
af thae FLJ at 30000 feet 18 wery mariend and will paraist at
conslderanly higer loads, Atweasicn s called to toe fact thas
in ithe loregoing condition af lesding all fuesl in tae Fil-1 is
Frotected, Io coabat with the Zero, tos Fill soould take full od-
Tarihge of its speed, ami ite ability to pusbowsr and roll at
figh speed A purprised. Dus to its moch bigher wing loading,
bie Pl soould aweld any acuempbto Turn with the Zero unless ad
A spoead, and GAY @Xpesct ths labtisr to outclish hism ot SMErats
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altitudes and low airespesds. [o whis case the F4l should continue
to climb at bigh alrapesds o on beadings wiich will opan the
distanse and prevent the Zsro froe resching & [averable poaliion
for diving attaok. after reaching 19000-20000 foet the Fol will
have supsrier mrlorsance in clisb end oy chooss Lt own poalilon
far attack.
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