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This 1s a compilation of information current-
1y avallable on late-type Zerc carrier-borne
fighters, based on examinaticnas of crashed =
alreraft., Models bearing dates as late mss the s
early part of 1942 have rerved asm a basis fop 2
this work.
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For sometime past, incomplete, confusing and occcasionslly
conflicting information has prevailed regarding the Japanese Zero
Flghter. During recent weeka, examinations and investigations of

. erashed Zercs in variocus parts of the world hove clerified the
aituatlon., For thls reason, it is belleved that the following de-
tailed summary will prove of Iinterest,

(EALITL) 12

DESIGNATION: Some confusion has sxisted in the designatiom of
Japanese alreraft, due to varying translation= of the charccters
for type, mark, model, sarias, etc. To reach & common standard,
use by us of the following phresenlogy usually found 1n Jarpanase
charsoters on the airplane nameplate, 18 suggested:

Type Tero Mark I, Carrier Fighter, Model 2,

In the case of land-baszed airnlanes, the designation 18 varied aa
required, For example:

Typa 99 dark I ATmy Homber, Model 3.

JENERAL DESCRIPTION: The carrier-borns Tepa fighter 18 a lov-wing,
cantilever monoplane of welded tube and stressed alley akin con-
struction. WNWo fabric 1s employsd cxeept to cover the movablas
contraol surfaces,

Landing gear retracts inwerd hydreulfcally and ia smoothly streem-
lined into the lower wing and fuselsage when in the retracted
poaltion.

. The double-row radial motor ia encloesed within a long-chord cowling
with adjustable cooling [leps ettached to ths efter =doe,
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The silhoustte of the girplane 1s morked by double taper wings, -
rounded wing tips an inset rudder which terminaten Eppruzimatal'
L 820d Whe llepvitdr tmurSedes.

A radio mast is usually mounted: behlnd the cockpli snclosure,

COMMENTS: While these late model Zeros are of pre-determined light
design, they do not giwve an impression of flimsiness, nor dces ‘
their conatruction appear akimped any more than necsssary to obtodn

the desired lightness. Worlmenship is of excellent quality. The
putslde color-finlsh of the fuselags and wings 1s well done, and

the blue enamel protective coating on intericr metel surfaces is
thoroughly and carefully applied. There i3 some indicetion thet

these late models of the Zeroc may be stronger than earlier versions,
Thisz can be determined only vwhen direct comparlsons are posslbla,

It 18 conasidered unlikely that the late models are unduly week in
wing structure. They should, therefore, be able to enter an ex-
tended dlve and pull out without too much difflcoculty.

Whlls the sirplane iz well-made end well-dasipgned, the completes
absonce of armor and laock of self-eesling construction in fuel and
0ll tanke meke 1t wvulnerabla to & high degree. Earller reports
have falled to mention the fusalage fuel tank., While this tonk 1s
protected by the engine from forward attsck, it ia neverthelesa,
open to beem end deflectlon shots end considersbly lncrceses the
vilnerable aree of the airplane.

CHARACTERISTICS: Attached, ms the Final nage of this summary, 1s
2 standerd sheet of charscterlstics as epplicaeble to the Typo Zerg
Mark I, Carrier Fightor, Model 2, This shest, which 1s numberod
pnge 40 in the upper right-hand corner, 18 intended to replace the
precant page 40 in Informational Intelligence Summary No. 41,
izsusd by Hoadguartars, Army Alr Foreces, Director of Intellipence
Bervice, in July 1942,

On the following pages will be found a detalled descriptlon of the
mare recent versicn of the TYPE ZERC MARE T, CARRIEF ICGHTER,

MODEL 2. ;
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¢ -IEFE ZERD MARK I, CARRTER FPIGHTER, MODEL 2,

FUSELAGE: The over-all lanﬁth from tip of tedil 1light to for-
voerd end of spinner 1 30'-3", With the spinner removed, ths
length to the front of the propeller gontrol cylinder in the
extended, low-pitch position 1z 29'-44", Canstruction through-
cut 1s welded steel tubing with flush-riveted sluminum alloy
skin, The only febric employed 1s on the control surfaces--
allerons, slevators and rudder.

A large yollow rubber bag is suspended by tapes in the interior
of the after part of the fuselage, apparently as s flotetion
gear, It is connected by s metal pipe of ebout 1% diameter to
the inner compartment formed in each wing by the main and after
spar, outboard of the 20 mm. gun bay. From a "T" joint behind

the cockplt wall, a short pipe of the same diameter projects
into the left side of the cockplt, ending in & hand-controlled
valve, opening directly into the cockpit,

WINGS: Spen is 39'-5", Wings are tapered in plan and thickness,
ave a pronounced dihedral., Taper 18 leas on the lesding
edge than on the tralling edge. Wing tips are rounded and
hinged about two feet from the outer end to permit folding,
When the tips are horizontel, but not locked, & rsd tab projecta
through the upper surface to warn the pilot, The folding fea-
ture 1s controllable from the ground, but not from the cockpit.
It is believed that it has been provided to permit the use of
the Zero Flane cn carrler elevators, since the wing is longer
than thet employed on some earlier cerrier-borne fighter models,
Allerons are mechanieally controlled and taper in plan with ths
cuter cdge projecting sbout 5" past the hinge into the folding
wving tip, They are 10'-10" long, 164" wide at inner end end
8" at ocuter end. Split-type, trailing cdge flaps are provided
Inboard of the ailerons and are operated hydraulically, Thay
ere 5'-4" long and taper from 18" wide at the inboard end to
15" et the outer snd. Wings are riveted to the fuselage ond
form a contlnuous structure with the lower side flush with the
bottom of the fuselage, A large rearward flar fillet covers
the wing root at the fuselage, Tha wing is 8'-33" wide at the
iuter edge of the fillet end is 4'-1" wide at the wing tip
iinge,

WEIGHTS AND WING LOADTNG: Wing area measured to the outer end
of the ets totals =12 square foet, Welghts of the alrplanc
are glven as follows:

Empty = = = = = ® = - = = = & = - 3,781 pounds
Normal (combat) weight - - - - - 5,218 pounds
Maximim weight with
detachable belly tank - - - - = 5,689 pounds
(estinated)

Bassd on thess weights and 212 square faet wing area, wing
loeding in the empty condition is 17.8 pounds per square foot;
with combat loeding, 24.6 pounds per sgquare foot:; with full
belly tank, (eatimated) meximum loading 26.8 pounds per square
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foot: The comparsetively light weight of this ajirplane appoara .

to be obtained entirely through lightening stmucturel nembers .
and by the antire omission of protective armor. Otherwisc,

this model c¢ontains equipment and accessoriss clomely similar

to those commonly employed by other nations. The relatively

light wing loading cxplains the high rate of climb and quick
manceuverability obtainable with this airpleno,

TAIL GROUF: The horizontal stebllliger hes stralght tﬂpnr ;1
the Teadlng edge with rounded tips, Its span is 15'-5",
nagative dihedral hes been observed on those nirnrart n:u:lncd.
Divided tapered elevators are cableo-controlled and aps nro=
vided with trimming tabs on sach elevator. The rudder iz
balanced and conteins a heavy counterwelght in the upper sectior
vhich projects forward of the uppor hinge. 4 =olid teb adjust-
able on the ground is riveted to the outer edpe. A conc=-shonpe
tell-plece is fitted to the fuselage below the rudder, and

ends In a rounded tip housing the tall 1light. The lowsr por-
tlon is open to recelve the rotractable tell wvheel and hes a
canves and metal cover to falr i1t in when the whoel is rotroctecd.

LANDING GEAR: The main landing gear conslsts of two hydrauliec-
nlly-controlled single struts for the main whuels. They fold
invard intoe recessas in the lower part of the wing; metal covers
ettached to the outer part of the astrut, togethor with folding
metal covers over the wheel, entirely csnelose the members whan
in the retracted position. Wheel pcckx.ta come into the fuseloge .
and are separated by only obout 6" ot the ecenter. Each strut
contains a hydraulloe shook absorber, It is simple and appor-
ently well made, Ths weok polnt appears to be at the junction
af the upper end of the strut with the hinged member, as &
number have broken at this fltting. The tell wheel is orovided
with a solld flat-surfaced rubber tire, and is retractcd hy-
draullcally into the receaa in the rear fuselage. The rotract-
ing mechenlsm also providos a hydraulic shock absorber for the
tell wheal. 3prings hold the wheel in the fore and aft position
and & spring-loaded clutch, which 1s pushed out of econtact by a
cam efter an angle of 459 1s reached, permits full swivolling.
Each brake on the two meln wheels is hydraulically operated by
B singln-actink piston; esnch contains two btrake shoes 9" in
dlameter and 2" wide. Brokes ere well mede and ara vory ainilar
tz the Bendix type.

WHEELS: The moin loanding gear wheela are of aluminum alloy con-
struction and aro provided with double roller boaringa, Eech
contains within the outer flﬂnsﬂﬁ two notohes sbout an inch long
and a guarter ilnch deep, set 180" apart. These notches reccive
lugs moulded into one flhngu of the tire casing, apperently to
prevent cresplng, Size of tires i3 600mm, x 175mm., approxi-
mately 23,.6" x 0,9",

ARRESTING GEAR: The hook ot the end of ths arpcstor arm fa
hinged to permit quick re lL.D-EG after landing, The locklng pawl .
is controllable through a wire cable from the cockplt, and a
apring on the arrestor arm returns the hook to normal looked
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positisn, The entire erm is retractable into the lower part
oft the fuselage by & ceble from the pllot's compartment,

MOTOR: These are usually manufactured by Nakafims and arc 18-
cylinder, double-row, eir-cooled radials, marked "Series 12."
Although apparently an orlginel Jepanese product, they follow
closaly many feeturecs of both Prett & Whitney end Wright deslgn.
The horsopower 1s often reted ot 8B40, but 1t ia belicved thet

a cofisiderably hizher horsepower 1s available for take-aff, The
motor Is fastened to 1tes mount by four bolts, permlitting quick
change of power plent assembly. Valves are nutomatically lubri-
cated, Pistons contain lve riage, four ot the top and onc at
the bottom, and are light and well made. A single-stage super-
charger i1s built into the crankcase, driven at a ratioc of 127

+ 17, approximately T.§ : 1. Bore 1s 130 mm., stroke 150 mm.,
or approximately 5-1/8" x 5-T/8". A planetary propeller reduc-
tion gear 1a fltted Into the nose of the crankcase and operatas
at & apeed reduction of 16 : 11. Spark plugs, two to sach oy-
linder, are of the radic-shiolded type vory aimiler to BG's,
Many are marked T 1 B in English letters and figurca. Dual
megnetos are mounted end a 12 v. generetor is bullt into the
engine, but no eleoctric starteor is fitted, although s hand
Inertie startsr 1l= providod.

PROPELLER: The propocllar 13 & 3-blade constant-spoed Sumltomo
of the hydraulic typo, and apparcntly 1s identical with the
Hamilton model, The hub is enclozed with a large bullet-nosed
spinner, well fltted.

FIFE MARKIRGS: The following colors to indicate varlous plpe
connections &nd power controlz arc bellsved to be standard
Japangse practlioce:-

Engine fuel -~ - - - = - red

Eopglno pll=s = = = = = = yellow

Hydraulle fluid = = = = grecn

OXFECD = = == = = = = = blue (and somotimcs,

vhite)
FUEL TANES: The following tenks are fitted:r-

In each wing there 1s a flat riveted aluminum alloy tank of
53.4 U, 8, gallons capacity. A third tank containing 38.3 U. 2.
gallons i3 mounted crosswvise of the fuselage in the forwvard

end of the cockplt directly behind the fire wall, and ia fllled
through an oponing of tho upper fuselage in front of the wind-
shield. Detachable belly tanks probably wvary in capacity,

Some conteln approximately 75 U. 3. gallons. Built-in fuel
capecity, thorefors, ia lﬁﬁ U. 3. galleons, and maximum capacity,
ineluding the dotachablc tank is a total of 220 U. 3. gallona,
If an estimated consumption of 45 gallons per hour at & ¢ruls-
ing spesd of 250 m.p.h. 18 Bcoapted, ranges would be as

follows (in still air):-

Built-in capacity 3.2 hours at 250 m.p.h. = 805 miles
Maximum eapacity 4.9 hours et 250 m.p.h. * 1225 miles
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A j&ttiscn&hlef streamlined, plywood belly tenk approximetoly
6' long and 18" in diemeter appoars to be uscd on the more u
recent modela, A heavy cylindricel plunger i1a riveted to a .
gollar on tha upper part of the tenk at a forward angle of
gbout 159, This plunger fite into 8 ¢ylinder in the bottom of
the fuselage just behind the wheel housings. . Small rollars in
the wells of both plunger and cylinder sasure non-jamming re-
lease., A notched lug at the top of the plunger is the retain-
ing device, and permite roloese from the cockplt by the pilet,
The fuel line 1s Joined to the fuselage through & flexible
rubber connection just behind the detaching device. Slightly
to the rear of the fucl line, a braced metal tubc contalns a
heavy coiled, klckmway spring to assist in foreing the tank
away from the fuselege when droppsd. The plywood tank 1tself
iz satimatad to weigh about 75 Rnundﬂ; 1if f111ed with 75

U, 3, gallons of fuel weighing ‘450 pounds, the total welght of
tank end fuel would be approximately 525 pounds,

OIL TANK: The engline oil tank is mounted forwerd of the fire
wall and contains 15.86 U, 8, gallons (60 litres).

%: Llthough perhaps somewhat smaller than average, the
coo provides ample room for & pllot of normal aize. Instru-
ments are convenlently arranged and visibllity is good. No
eutomatic flight control apparatus is installed, but the
instrument pansl contains practically all other flight and navi-
gaticnal instruments found 1a modern fighters, ineluding artl-’
ficial horizon, radio compass disl end bank-and-turn indicator, (@
A rudder bar 1s provided rether than individual rudder pedals,
Maotal stirrup loops in hinged toe ploates mounted at each cnd of
the bar provide individusl brake control, which 1s obtalned
through tullt-in Bowden wire connectlons te two hydraulle oy-
1linders mounted on the cockplt floor just in front of the rud-
der bar, The entire rudder bar and fittings are manually adjust-
able fore and aft by means of & acrev to accommodate pllots of
different length of leg. The control atick 1s of normal design,
tut contains neither trigger nor gun salector swltches. These
are found upon the throttle handle on tho left slde of the cock-
pit, A smell rocking-thumb loever i1n the tope of the throttls
handle selects in the forward position the 7.7 mm. noss guns,
and 1n the rearvard positlion Both the 7.7'z end the 20 mm, ¥ing
guna. A long, curved tripger is fltted to the forward slde of
the throttle handle. On the next lnner quadrant, slightly be-
low the throttle, o supercharger control lever 1s mounted.
Inboerd and alightly below the supercharger handle is the hondle
for the prepeller pitch contrel, Mixturce control handle in
mounted on & separate quadrant, slightly higher and forvard of
the other group.

The air speed indicator iz calibrated in knots and reads through
a double seale from 40 to 160 and from 160 to 300 knots, equiv-
alent to & renge of 46 to 345 statute miles per hour.

The altimeter is of zomewhat unuausel calibration sand reads from
0 to & through a double cirocular scale with & single hand indi-
gator, The unit of measurement, althoupgh not as yet definltoly
determined, 1ls prosumably kilometers.
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The menifold proessure omgs 1s designed in & penner unususl to
western practice. A clrculsr Gisl reeds from O et the top,
enti-clockwise to -85, st & position equivalent to 5 o'eloek.
From the zero position the single hend can meve In & eloek-
wiss manner to.2 reeding of §25 at e position cquivalent to

4 pveloeck, This plus quasdrant is colored reod,

The compess i1a of the normal liquid-filled flush-mounting
type, and is positioned in the center of the instrument panel.
Around the é&ial is mountod a rotatable ring cellbrated from

0 to 360 degrecs, pormitting a simplificd course sctting
againat the lubber line,

COCKPIT VENTILATION: A tubs coming from the leeding edge of

the right wing enters the cockpit on the lower right slde

ending in a flexible, bell-socketed tip, conteining a hand-
operated elosura velve. No provisisn has been noted for bringing
heat to the cockpit, but en electricel ccnnectlon has been

found indicating the use of clectrically heated elothing for

the pilot, Oxygen mountings for several cxygen bottlee are
ususlly found in the fusclage, Just behind the pilot's seat,

ARMAMENT: WNormel ermement consists of two 20 mm. guns, ocne in
each wing with about 90 rounds of ammunitlon for sach, Guns
are air-cooled and are operated by the Berlikon mothod beaed
on the blow-back principle., Compared to our usual 20 mm,
gerlikon, the Jepancse gun ia shorter end lighter. It has a
30" barrel, pneumatic cocking device, pneumetic trigger motor,
aturdy F-point suspension and a flash hider conetructad aa
part of the barrcl and ending almosat flush with the leuﬂinﬁ
edge of the wing., The estimated muzzle velocity 1s 1800 /s,
Ammunition is stored in & B0-round drum. The cartridge case 1s
ahorter than with our standard Oerlikom 20 mm. H.E., A.F. and
incendiary types are known to be used. The guns are well

made and give every indication of precise workmenship and good
deaign,

™o 7.7 mn, recoil-operated guns, synchronized te fire through
the propeller disk, are mounted to fire through tunnels in

the upper fusslege, Five hundred rounds are provided for oach
gun, and the usual equipment seems to be three slzes anc
shapes of 7.7. ammnition leaded in the followlng manner:

1 trecer, 1 ermor-plercing, 1 incendiary, 1 armor-plereing, 1
tracer, The tracer is scmi=boat teiled, Othershave squars
beses but are not of the same size or shepe,

in electric reflector gun sight of Japanese mamufacture ls pro-
vided,

BOME L0AD: BStrong polnts are provided for a bomb rack under

cach wing, and two bomb release levers are mounted in the cock-

pit at the left side of the pllot's saat, Since the weipght of
the detacheble bolly tank with ite fuel totals approximately

HESTRICTED
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525 pounds, it i1s thought that s 250 pound bomb might be
carrizd under each wing when the detachable belly tank is

not in use. *.

ARMOR: On recent models, no armor has-been found in any part of
the airplane, The front windshield is mede of glass approxi-
metely 3/32" thick and iz not shatterproof. Coekpit cover is
mede of a material resembling plexiglass and 1s also spproxi-
mately 3/32" thick.

RiDIO: Lete-model Zeros haeve been found to contain 2-way radic
2 radio mast mounted Just aft of the cockpit. The ususl

equipment sesems to consiat of a transmitter for both voice

and Morse code, together with & erystal-controlled receiver

and a redio compass of the Feirchild type. The loop for the

latter is located in the cockpit enclosure, just back of the

pilot's seat. Freguency range for the radio compass is in

two bends ranging from 170 to 460 ke. and from 450 to 1200 ke.

The redio receiver is of superhetebodyne type, eryatal-con-
trolled end has a beat osclllator for CW reception. Frequeney
can be changed only by changing the crystal which plugs into
the front panel., A commonly used crystal 1s marked 5145 ko,

The radlo transmitter has a power output of about 10 watts, is
erystal-controlled and is arranged for volee or CW. Freguency
range 1s approximatsly 2000 ke, to 6000 ko. and can be changed
only by inserting & nev erystal. A neon bulb is provided in '.
the plate circuit to indigate resonance, and an antenna meter
provides 8 maximum readlng up to B of an amperes, Radio tubes

are of Japanese mapufsacture and appsar similer to those employed
by vestern nations.

Pover is provided by three dynamstors--one for the transmitter,
one for. the receiver and one for the radio compass--gperating
through & 12 v. non-splllable storsge battery of small capaaity,

PARACHUTE: & quick detachable seat-type perachute has been
noted, It 18 of Jepanese manufacture, made of silk end well=-
desizned, : '

INSIGNIA:  The usual Japenese recognition insignia consists of

& large red clrele on the top and bottom of aeach ving with the
outer edge about 8" inbeard of the hinge of the folding wing
tip. Similar red cirecles arc painted on each side of the fuse-
lage about e foot &ft of the trailing edge of the wing, although
1t 1= understood that these fuselage circles have been omitted
on elrereft operating in Burme and China, Banda, sometimes

of & yollow or red color, and at various angles, [requently ars
painted around the fusslage to tho rear of the red cirele, In
some cescs, they form an oblique angle; at other times they
make & right angle to the fore and sft 1ine of the fuselaga.
Their width is sbout 7", .

mmm Q00 ===
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DESCRTPTION; Low-wing, sifgple seat, cantilever SOUNTET L SAPAN

gopoplans, 411 astsl constmdstion axespil fabrls TYPE; CArriar-Borna Fi_gh.t.-lr
covered control surfaces. Wings tapsrsd in © HOODEL, Typ# cerc Mark 1, Model 2.
and thickness with sharp taper on brailing edge. HPG. ﬁituuhiahi at W i

Ecunded wing tips, hinged about 2 feet [rom and. HAX, ml EEFLE ﬁh Eut..!
Landing gsar ceiractable rapsallc , AhEAFd . 0. OF Mo=aas E

Manufactured by Mitsubishi at Hagoys. Menklon- 20TAL H.F. # T altitude
od in FM J0-38 as the "Nagoys Zerc.” Ellipti- POTAL FIREROWER: 2 X IE.- & 2x 20mn
Zaro in Est. up to Bs. @A,
- Ty

cal winged model called Mitsabiah
N 'j'L-:!E nat yet Tdentilied as such.

FERTOHMANCE: = Speed at Sea level
Mex. apesd at 7 £5, altituds 910345 mpn [est)

Crulping epeed mt ft, altituds

26,000" in 15 min. Est. 3500 ft/min., or bettar.

Landing spead B.p.0.; Oliabi
AangetEat: Budit in: 3.3 hra @ 250 aph=805 miy with belly tank: L.9 hre @ 250 mphel228 mi.

Hiscal Tank=: 1 as WLlng, 5 aly EB.'I.:I, Muselapge 38.3, bally tank abt 75; total max. 220 US gals.

Service zeiling est. 36,000'

POWER FLANT - Wo. of sctaras 1 Fated H.P., smchi 840 @ T altituds

DescripticniNakajima NE=1, sercies 12. 1L cyl. ﬁm_‘n-_lq-rﬁl radial, alr zooled.

Fropallersi Sumitamo; j-blads, constant speed., hydr. control. Similar to Hamiltem.

Superchargersi Single stage, tullt into crankcase, HRatio 127 : 17 (approx. 7.5 : 1).

Mime.:Bore 130 me., strcks 150 mem, (approx. 5-1/8" x 5-7/B").

FPropeller planstary reductlon gear ratlio, 15 : ll.

FIRE POWER: = Machine Jung 2 x 7.7 mm fixed, synchronized, 500 rmds ea, in belts; axample

of loading: 1 tracer, 1 AR, 1 incendiary, 1 AF., 1 tracar, Alsc 2x20mm in wings

ferward cutadde prep. disk, 60 rds sa, in drums; H.E., A.P., and incendiary.

DaghypeciodE poants uncer #ach wing for bomb rrcks — Two bomh relsase levers in cockpit,

pglieved 2 x 250 lba. may be carried.

armar:lone found in recent sodels

Migo,Cun selector lewver and trigger on throttls handle, Prsumatic sontrol,

SPFECITICATIONS: - Materipls AlL B8tal, stressed skin; fabric control sarfaces,

Spani J3'=3" Lesigth; 20'-3" Wing Area; Hst 212; Gr. 256 mo.ft.(est)
Welght smpuy: 3,781 lba. Full Load; Normal K 521L#) Max: 56894 (est)

Hige,: et wing area is messured to Lhe cutsr sdge of the wing=-fuselage fillsts. Oross

ngasurenent is the projected plan ares of entire wing through fusslags.

OENERLL EEMARKS: - Lignt wing loading explaine the high rate of climb and good
— maneuyerabilite,




