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FOR

MODEL F4U4D AIRPLANE

CLASS VF
(SINGLE ENGINE)
(SINGLE=-SEAT LANDPLANE)

LE R R AR R A PR L PR AL

INTRCDUCTION

la, Thies epecification covers the requirements for the'desipgn of a single
enigine, sinple sest, landplane fighter for use aboard alreraft carriers. This
airplane shall be known as model F4U=1Dairplane and ie /m“develomment of model
XF4ll=1 alrplene.

-y

1t. As & landplene, it shall take coff from %he deck of an aliroraft ocarriler
with or without the aid of a ocatapult and land onythe carrier deck in an
arresting gear or on an ordinary lending flelds

la, The airplane shall not te desipned for float type landing gear.
o 1d. The airplane shall be desipned for catapulting as a lendplana.
2e. General Specification for! the Desipgn of Airplenee for the United

States Navy Neo. 5D=24=D dated 1. September 1935 and chanpges to 28 November 18940
form a part of this specification end shall be followed exoept as modified

I herein. The numbers of the'peragraphs of this specification correspond to the
numbers of the paragraphs of the General Specification.

S Material, proocess end desipn speoifications in effect 28 November
1940 shell be comslidered a part of this specification.

12e, Trial“Foard and cther recommendations resulting from trials of model
FAll=1 airplane whioh are applicable %o this airplane, shall be oconsidered

a part of this specification and shall be subjeot to welght, performance
and.gostietjustment ,

| — %a12h, "The follewlng chanpges authoriged for model F4U-1 airplane oontract

1 Noe(s)=-198, s}-nll be considered a part of this specification: A, B, C, F, G, H,
Lo 00 Xo Lo Mo W By Be 800 X, Yo B, Ak, AC, A, A, AY: bE. AX, AT, AN,

AP, AQ, AR, JLS. T, AV, AW, AY, BB, BC, BD, EE, BF, BG, BEH, BRI, BJ, BE, BL,

BM, BN, RO, BF, BQ, ER, BT, BU, BV, FZ, CC, CD, CE, CF, CK, CL. C¥, CN. GO, CQ,
T, CU, CW, CX, CZ, DA, DE, DC, DE, DF, DH, DJ, DK, DM, DQ. DR, DV, DX, EB, EC,
EF, EG, EI, EJ, BN, EY, EO, EP, EQ, ER, ET, EU, EY, EZ, FA, FD, FF, FG, FH, FI,
FJ, FK, FM, FO, FP, FQ, FR, FU, FY, FZ, GC, GD, GE, OF, GH, GJ, GK, GL, GM, ON,
&R, GR, 0T, OU, GZ, HC, ED." The substance of these changes has been incorporated
in the body of this specificetion.
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12c. In addition to the contract chanpes celled cut in the

preceding peragraph, the follewins modifioations shall slsc be ccnsidered a
part of this spesifications

(a) Redesirn ailercns and flaps (42.3#)
(t) Frovide greater rizidity for silercn controls (15.0#)
(¢) Provide greeter stiffness in wins structure to avoid

gun resonance (46,74},

) Redesign gun access doors (3.0f)

) Frovide self-sealinr fuel cells that are resistant to
aromatic fusl (52.5#)

(d
(&

*»12d, The following design changes which have not been made contract .
chanpes are incorporated in this specilication:

F4ll=1 F#T=1
FCH No. MCR No.
91 551 Instellation of droppatle tarnk mnd bomb on center
gection pylona.
g3 321  Ingtallation of redeslfmed tall wheel yoke to reduce
ground angle.
94 336 Installatien of H4ES atxiliary fuel pump.
95 402 Climinstion of 'three intermediate steps on eliding
section tragk rack.
89 400 Relocation of sontrol stick neutral position.
100 401 Inspection 'cf main fuel cell hangar -bolt attachment..
106 320 Instructions for engine installation and ground test.
110 396 Imprevement of cookpit mccess.
117 233 Installetion of ultra high frequenoy radic installation.
128 462 Ingtallation of Jack and Heintz type starter in place
of cartridepe trpe.
132 169 Addition of rear seouring chain to fixed gun compartment.
124 810 Increase strength of mein wheel drag link brace tubes
to use landinpg gpear as a dive breke.
136 418 Fedesign of codkpit cebin heeter circult to provide
pressure drop across healer atlow manifcld pressure.
15 620 Modification of boresighting tc use pattern #3.
154 478 Replecement cof nose cowl attaching tolts.
165 E05 Removal of provisions for cuter panel tanke.
1g2 566 Provieion for 150 gallon Nevy standard tank.
167 EBE Elimination of blast tube and additicn of placard to
fire cverside only. :
170 521 Installation of left hand center section pylem
droppatle fuel tank.
171 378 Installation of rocket projesotlles.
176 327 Structural modificetion of cuter panel dus to remowval
of gascline heater.
178 288 Installaticn of eleciricel releasse prevlisions on
bomb reck.
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10]1a., Tie followin- ocharasteristics are considered reascnatle for
thie airplane ard shall be equalled, or if pessille, bettered

**102a, The prosze welrhts are estimeted to be ags followe:
Intercepter (178 rale.) 113434
Fighter (237 czals.) 120864
long Range Fizhter (407 rals.) 132864
Long Ranre Bomber (407 rals., 1=-1000# bomb) 14311
w%] O4n , Tha useful leed as an interceptor shell bte as followst
USEFUL LOAD 2520
CHEW 200
FUEL (178 pals.) 1068
OIL (12 gals.) 90
TRAPFED FUEL AND OIL 111
WATER INJECTION HIXTURE (10 gals.) 76
ARMAVENT 769
Fixed gun and slzht installatlion 3
(6=450 cal,, 1200 rds. and sizht) 761.1
Prrotechnics 3sT
Gun Cemera Installation Se9
QUIPMENT 207
Communicating (radic) 146.7
o Havipeting 4.3,
¥iscellanecus E6.E
*+]104b. The useful load s8e a {izhter shall be as follows: I
USEFUL LCAD 22683
CREW 200
FUEL (237 rals.) 1422
OIL (16 gals.) 120
TRATPED FUEL AND OIL 111
FATER INJEGTION MWIXTURE (10 zals.) 76
ARMAVENT 1128
Fixed pun and sirht installation
I (Bwe80 o8l., 2400 rds., and sight) 1119.9
Pyrgtechnics 27
Gun Camera Instel lation 3.8
BT FMENT : 207
#+]040, The useful load s & long ranrpe fighter shall be as follows:
USEFUL LOAD 4463
CREF¥i 200
FUEL (237 pals.)(in main tank) 1422
FUEL (170 pals.)(in droppable tark) 1020
I DROPPACIE FUEL TANK INSTAIIATION 118
OIL (24=1/4 rals.) 182
TRAPPED FUEL & OIL 111
WATER INJECTION MIXTURE (10 rals.) T8
ARVAVENT (Same ae paragraph 104b) 1128

QUIPVENT (Seme as parepraph 104a) 207
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++104d, T
USEFUL LOAD
CRET

rals, ) (in main tank)
FUEL (170 rals.)(in droppeble tank)
CROFPABLE FUEL TANK INSTALIATION
OIL (24=1/4 pals.)
TRAFPED FUEL AND OIL
WATER INJECTION MIXTURE (10 gals.)
ARVAYENT
Fixed pun and sight installation
(G=450 oale 2400 rds. and sight)
‘—IDED# bomb instellaticon
Pvrotechnies
Cun Cemera Installation
EQUITVENT (Seme as pearagraph 104a.)

FUEL (237

w1058,
follews:

WEIGHET EMPTY
"—L"" "T,II"U'!‘)
Centar Sscticn
Outer Fanel
Tips
Allerens
Flaps
TAIL GROUP
tabilizer
Elevator
Fin
Fudder
BODY GROUP
Fuselere
£lirhting Gear
Mein Mighting Gear
Auxiliary alighting
ENGINE -EECRLON GROUT

FPOVER™ELANT GROUP

rear

.  Enripe(ss installed)

Enrine Accesscries
Peawer Plant Contreols
Fropeller
Starting Svetem
Lubricating Svatem
Tank
Pilping, ete.
Fuel Svetem
Tank and Proteotion
Pipinr, ete.
Vater Injection System

588.9
105.2

215
107.1

179.3
B87.8

The useful lced as a lone ranre homber shall be as follows:

1119.8
1025.3
SaT
3.8

The weipght empty a5 & carrier landplane ls sstimated to be as

1054 .8
871.0

349

L T2.1
103.1

E7.2
B0.5
13,9
21.0

TT2:1
T04.1

[ ]
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5488

200
1422
1020
118
182
111
76
2163

207

B8823.0
2144.8

172.6

1476,2

308.2
ST4T«T
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**1058, (Continued)
rIXED EQUIMMENT GROUP 0T34

Instruments 48,3

Surface Controls 140.6

Hydraulle Syvatem 120.2

Electrioal 105.8

Armament Freovision 329.4

Furnishines 0E.3

Auxiliary Gear 30.8

Heisting Gear 0.0
Arresting Gear 35.8
*#2]10Ga. it VWelghts;

VWelght of wing group per sqe. f't. zross wing area (814 sq.ft.) "6.83"
Viedight of tail group per gq. ft. net tail area (75.9 sq. ft.) n2.16"
Velsht of lubricating system per rallon capacity(24.25 gals. dl) "&.30"
Welght of fuel svetem per gallon capacity (£37 rals, fuel) b 1
107a. The normal powsr rating for the Pratt & Whitney Model R=2800=-8W

twe=ctage, twe speed encine is estimated to.be 1675 HF from sea level to 5500
ft. altitude at 2550 RPM, 1626 HP at 25E0°RPM at 17000 ft. sltitude and 1550 HP
at 2550 RPM et 21,500 ft. altitude with.three blade propeller. For take=off the
engine is rated at 2000 HP at 2700 RPMi The gear ratio is 2 to 1.

107b. For military rating seée paragraph 503a.
108a. Areas: (in mopordance with Appendix V).

Total wing area inoluding 37.7 sq. ft. fuselage and including ailerons 314 sq.ft.

Contrel surface aread: I
Ailerons (2(at 9.05) ' 18.1
Totalistabilizer area (includinz 4.7 sq. ft. of fuselare arsa

and 2.7 sq. ft. elevator talance). 3G.0
Total elevator area aft of hinpe ineluding .74 sq. ft. balanoe

tab area and 1.36 sq. ft. trim tab area 21,9
Total fin area (inoluding 1.5C sq. ft. of rudder balance) and

+86 8g. ft. belew the rudder 8.0
Total rudder area aft of hinze (.85 sq. ft. tab area) 13.0
Total vertiocal tail area 22.0
Tetal horiszontal tail area E7.9
Ital flap ares 36.4
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WING LOA
Lba./ sq. £t

s 3
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6756

PORER LOAD

(314) Lbs/EHP(1550)

Intercegbr (178 rallones) 36.12
Fighter (237 gallens) 28449
long Range Fighter (407 gallons) 42,31
Long Fange Domber (407 zals., 1=1000#

bomd) 45.58

112a.
23009 for winc tip section.

9.23

The airfoll section shall bte NACA-Z23018 for wing root and NACA=-

*#113a, The performance is estimated to be as followss
; LONG R.
INTERCEPTOR FIGETER BOMEER

Fuel (rals,.) 178 237 407
Gross Welght (1bs.) 11,343 12,086 14,311
Hirh Speed ot sea level (mph)# 318 317 28T
High Speed at 7700 4. Em;hg* 345 344 310
High Speed at 9300 ft. (mph)* 344 343 308
High Speed at 20,100 rt. fmphg* 388 386 D4
High Speed at 21,700 ft. (mph)# 386 384 342
High Speed st maximum encine rated-altitude,

21,500 ft. (mph)# 386 384 342
Hizh Speed at airplane critical“eltitude,

24,400 ft. (mph)e 401 398 3563
Hirh Speed at airplane ecritleal altitude,

23,000 ft. (mph)*= 401 398 353
High Speed at airplane oritical altitude,

20,000 ft. (mph)*ss 419 418 373
Stalling Speed et _ses. level with full lead

without power {mph) BG.2 89.0 96.8
Stalling Speed‘sat.sea level with full loed

with power (mph)eses 7740 7945 86.5
Stalling Speed at ses level with full load

less fuel (mph)eses 73.3 47 7848
Stalling Speed at sea level with full load .
less 1/2 fuel (mph)eses 75.2 77.2 82,7
Tritial rate of climb at sea level (ft/min)ee 3280 2990 2200
Tnitial rate of elimb at sea level (ft/min)ess 3390 3110 2300
Initisl rate of olimb at sea level (ft/min)* 2880 2650 1930
Time te elimb to 10,000 ft. (min.)® 3.8 ° 4,3 Bal
Time to olimb to 20,000 ft. (min.)* 8.2 9.2 13.8
Service ceiling (ft.)* 35,700 37,100 31,400
Endurance at high speed at 21,500 ft.(hrs,)» «B6 1.16 1,97
Endursnce at 207 high speed * at 21,500 ft.(hrs.) 1.39 1.83 2,04
Endurance at 757 high apeed * at 21,500 ft.(hrs.) 2.64 3.42 5.20
Endurance at 60% high speed # at 21,500 ft. (hrs}  2.79 4.82 7.02
Maximum endurance at 5500 ft. (hrs.) 4,97 6.62 10.41
Maximum rence at 5500 ft. (miles) a7 1264 1576
Archives of Michael Williams
S S - S
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**113a. (Comtinued)
Long Fanpel
Interceptor Fighter Ecmber
Average speed for maximum ranpe at 600 f't.
(mphe) 186 191 173
Averare speed for maximum endurance at
£500 ft. (mphy 196 191 147
Take-off distence in calm (ft.) 502 652 aTT
Take-of f distance in 15=knet wind (ft.) 367 421 654
Take-of{ distance in 26-knot wind (ft.) 243 289 465
. Nermal reted power
4 ¥ilitary rated power

«s%  Tar Emergency Fower
s«  Approximately 400 bhp'(2200 rpm at
17" hg manifecld pressure)

Wotes:
l« The airplane ocritical altitude 18 dofined es the altitude at

which the enrine in the sirplans deldvers rated horsepewer st full
threttle and rated rpm.

2. The above performanceésis btased on rated engine powers as glven
in paragraph £05a, with oritical altitudes frem flicht test data, and
with the propeller specififed n parazraph Gblt.

3s The above perfosmanoe is ocaloulated with all extermal armament
and redioc squipment specifled in place for esch condition of loading

]

(*AN/ATB=2 homing ‘edtenna in retracted positien).

#*]15a. The principal dimensicns of the airplene are s follows:
Span: VWings (mongplane) 40 11,73"
Span: Wings folded 17" O.50"
llei rht, overigabinl thrust line level (a;;rux.g 11 4,.09"
Helght, fwer %ail thruat line level (approx. 15+ 1,28"
Helipght ‘everypropellsr, three-point pesition 14" B.48"
Heightvde top of heistine sling (approx.) 11* 11.19"
Lenrth (maximam) 331 4.13"
Ifnith from Folstine sling to the most eft part

of tail thrust line level, ridder neutral, elevator

dowm 241 11,44
LeEs¥e to cege (empty) 24.E% M.A.C. (Wheels Down) 26,67
LeFelt's te cure (Interceptor)(whesls Down) 3z,s0"
L.Ediis to caze (Firhter) (Fheels Town) 33.73"
Center of pravity, normal leadine condition: (Wheels

Down) Horizontal loscation, 7.A.C. 31.17%

Vertical location, below thrust line 849" 1

L.E.VWinr to rudder hinre line 207 T.5"
L.E. Wing tc slevator hings line 23 T.08%
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~ **110R. {Continued)

Anrle of line throurh .-« and peint of contect of
= L2 £

wheels with normal to thrust line (approx.) 20° 14¢
Angle between lines joining c.z. and peints of
contect of wheels (front elevation) 86 4
Ground An-le 10¢ &5
Ditedral (ecuter pmnel) B.5®
Sweepback (leadins edre outer panels) 4° 100
Crord at root seoticn 1os"®
Crord at construction tip section 71.38"
Mean serodynamic chord, inches 94 .0
Wing section and thiclmess; at root sectioen (% oherd) 18%
st construetien tip seetien (¥ chord) a9
Avera~e = frontal ares divided by wing area 105
Seometrio aspect ratic of the following:
Wing cellule B+30
Horizental tell surfaces 4.70
Vertioal tail surfaces 1.24
aileron span ;I s
Alleren Chord, meen (aft of hinge) 14.3"
Winr inoidence,at root section 2
Clearance of wins at lowest point above-grnound,
thrust line level 49,26"
Tail spen 16 6"
& Stabilizer, incidence 1.269
Wheel tread 12r 1w
Wheel sitze " 52" x g"
Tire and tube size (main wheels) 32" x 8"
Tnil wheel tire 12-5" X 4-5"
Dismeter of propeller (3 blades ) (noninel die.
13 O") p -
Hizgh 1irft device:
Tvpe of wing [lagp HACA Slotted
Span of wing fYaps (% of win- span) 46%
Flap Chord af% of hinge, averare (% wing chord) 21%
Flap ancle, maximm (degrees) s0°
Alleron 'drobp, degrees None
Propellér.clearance, normal losdins conditien:
Thrust Mne level 8.03"
Thrse=point attitude 22.38"
117a. Anpular movements for full wovement of controls cn each side
of weutral: ( as limited by thre stops !n the pilot's cookpit),
Hudder 250 rirht 26° left
Rudder pedal 4.4" aft., 4.4" fwd,
Elevator _ 20° abbve, 16° below
Elevator contrel 7™ forward, 9-1/2" aft.
Aileron (normal) 19° i 14 down
Aileron Control 1Gj}?f right, 10=1/4"ef%
Rudder tab control 7=1/2 turns for 40° of 4b
T e e e e e e e 4
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4.66 turns for 30%mb
Bz turns for 30%ftmb
200 right,200 left

109 yp, 20° dowm
152 yup, 15%dcwvm
ECO

power cperated
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