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INTRODUCTION - Paragraph (1) of reference (a) stated that

model F6F-3%, airplane No, 25892 was to be used for purposes

of conducting production inspection trials. FParagraph (2)

of reference (a) authorized the substitution of additional
aireraft, procured under reference (b), in place of F6F-3
sirplane No., 25892 for purposes of facilitating the conduct
of these trials., In view of this, the performance apd, flight
characteristics of the subject airplane as submitted 1m this
report are, in reality, a summary of test results™pobtained on
various representative model F6F-3 airplanes, int¢luding the
model XF6F-3 airplane No, 02982, procured under reference te)s
Reference (@) recommended that performance of'-the F6F-3 be
based on that obtained on the XF6F-3 provided the Board of
Inspection and Survey considered the data directly applicable.

Except for minor changes, the XF6F-3 aixplane was identical

- %o the production airplanes of referemce (b) as modified by

reference (e).

The model F6F-3 @irbplane was designed and
constructed by the Grumman Alrcraft Engineering Corporation
Bethpage, New York, in generalvaccordance with reference {fi,
and is 2 single-engine, single-place, landplane fighter for
use aboard aireraft carriers., The airplane 1S equipped with
a Pratt and Whitney model R-2800-10 two-stage supe rcharged
engine and a Hamilton“Standard, constant-speed, three-blade
propeller of 13'1" diameter, blade design Lo, 6501A-0, in

lieu of the Goverament fumished XR-2600-16 engine and

Curtiss Electrie, pF¥opeller originally specified.

* “Prior to flight testing the model XF6F-3
airplane, minor modifications were incorporated which
included(¥emoval of the propeller sSpinncr, installation of
streamline gun blast tube fairings, installation of new type
landing ‘gear fairings, and painting the airplane with non=-
specular paint, Enclosed photographs of modcl PEF-3 airplane
No\ “25892 are representative of the external configuration of
theé model XF6F-3 airplane No., 02982, except that the gun

“~blast tube fairings have been removed and a bomb rack in-
“\ stalled on the lower right wing panel-inboard.

PURPOSE OF TESTS - The purpose of the tests conducted by
Flight Test on the model F6F-3 airplane in accordance with
reference (a) was to determine the following:
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(a) Performance and flight characteristics.
(b) General suitability for service use as a fighter
airplane.

METHOD OF TEST - Engine powers developed during the sub ject

trials were based on AEL Power Curves, contained in refer-
ence (g), for the Pratt and Whitney R-2800-10 engine,

The loading condition of model XF6F-3“airplane
No, 02982 when flown during these trials is summarizéd as

Sale n s e

follows:

Weight and Balance Summary

"Hormal" " "Overload"
Loading Pightet J Pighter
Par. from Detail SpEC.sesesvssssss ~104a 104c
B WL DR v i s« s s S A AR 12,153
Useful 1080-1D8.cqnesessossssnennsy 2,463 54252
Useful load=% groSS Wiheseeososesals 2157 26.8
Veight empty-1bS..cieeassncansnrupes 8,901 8,901
Wing loading-lbs. per s5q. Tla.aaie 24.0 36.4
Take-of f power loading-lbs pex BHP Sl 6.1
Center of gravity. location-j MAC:
Wheels UPssssssssnsainalosssnnys 25-5 28k
Theels AOWNeessssmsbsansnsans 25-3 25.8
Detailed useful logd?
T R, G 20 ASE R 200 200
Fuel: N
Iliiain"'gal_lll'llii.l-i-t'lulnrll 10? 175
Hesﬂm_aa]--ou-liiuqillnni 75 75
Dil"gal"--ttluui-alu.--to--"‘ou 13 16
Trappedyfuel and oil-1bs..... 92.5 92,5
Fixed wing guns installation-
tlbs‘qtliiUliiiilI‘.I-r.I.-li 4011? 401.?

(6=50 cal.)

(6-50 eal.)

550 cal, ammuN.=YdS..ceaesnvss 1200 2400
Gun sight-1bS.cceescsanncrens 5.6 5D
Navigating equip-1bS...seanse G s b
Oxygen equUipP.=1bSesescssscnns 21a5 g
Pyrotechnics=1bS...cavcuissaes 11,8 11.8
Gun camer8-lbS..ecssasssossns 4ot 4,2
Life raft (seat type) 1lbs.... 14, 14.

FEdio=1bS.ssrvsssssnsssannsnsn 1#5-5 145!5
EHErgEncy Equip'lbs- R E‘irllr Bb?

—6-
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RESULTS OF T=ST

A, Performance (as a "normal" loaded firhter) - Comparative
miliTary power performance figures on model F6F-3 airplane
No., 04934 were obtained from reference (h), a report on
flight test of water injection equipment.

Airplane Yumber 02982 02982 04934
Gross VWeight 11,364 11,364  11N5A3
Power : Normal Military Military

1. Maximum Speed (high blower): . -
Brake NOYSEDOWeTsecoovoses 1550 1650 1650
Airplane critical alt,.-ft. 23,700 28,300 22,300
Maximm speed at ACA=MPH.. 373.5 ANT7.5 3715

o Service CEiling-ft...... i 351400 3Bl900 3?’800

3, Maximum rate of climb at
sea level = PPM,..vees a0~ 2500 2120 3070

Aifplane Number N ' 02982
Gross Weieght 11,364
4, Stalling speed,ab.sea level:
Clean conditionspower on-MFPH... 91.5
Clean condition-power off-MFPH.. 9545
Ianding condition-power on-MFH, 76.0
Landing dondition-power off-HFH 80,0
Airg;gnﬂ Jhumber 02982 02982 04954
Gross Weight 11,364 12,153 11,573
5.\ Take-off data:(Full flap)
.\ Distance in no wind-ft... 565 655 605
Distance in 25 knot wind-
ftiilloiiuiilo-iitlllrl 255 310 ETD
Take-off speed - MPH..... 85.0 85.5 81l.5

B, Flight Characteristics

Longitudinal stability of the airplane loaded
either as a nomal or overload fighter was found to be posi-
tive in all flight conditions except the high power climb in
the landing condition where stability became neutral to
slightly negative, Elevator control forces were normal,

Ry PR
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Iateral stability was positive in all conditionrc,
Aileron control was found to be adequate but control forces
fairly high.

Directional stability was positive in all
conditions. Rudder control was considered adequate but
marginal in high power climbs at low speeds., Rudder trim
effectiveness was not sufficient to trim in the high powexr
climb, N

Stalling characteristics were found to be
zood in both the clean and landing conditions, with and
without power. There was ample evidence of the -approaching
s+tall in the form of buffeting and stick displacement.
Rolling tendencies after the stall were milgdh

A1l maneuvers expected of 'the type, except
spins were satisfactorily performed during the trials.
However, no unusual tendencies to enter unintentional spins
were observed, )

¢, Miscellaneous Tests

1. Referencs (i) is a preliminary report on
take-off tests on the F6PF=3, airplane No. 25892, using "IATO"
anits manufactured by the Aero Jet Enginsering Co,, Pasadena,
Calif. The jet ingtallation consisted of two units, each
delivering a 1000 1b. thrust of 8 seconds duration. The
results of these fests are briefly summarized in the following
table: ko

"Overlosd" 1-1000-1b, 2-1000-1b, 2=-1000-1b,

Loading Fighter Bomb Bomb Bombs & 150
: gal. Drop
L ; Tank
Gross weight-1bs. 12,234 13,269 14,298 15,285
Take-off speed-, :

. .mﬁlii-.tiill.l BE-E 90l5 95-0 9BID
Take-off distance | -
in zero wind,ft. 455 585 660 760

Take-0ff distance
in 25<knot wind,
Thoinai i sasda 205 290 340 400

The reduction in take-off distance in a 25 knot wind obtained
by using the jet units is considerable, Based on previous
tests of model F6F-3 airplanes without jet units the percent
reduction is as follows: overload fighter, 35,9%; 1-1000 1lb,
bomb, %6,3%; 2-1000 1b, bombs, 46.9%; 2-1000 1b, bombs and

sl
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150 gal. drop tank, 49.1%.

2. Reference (j) stated that the contractor
was modifying the droppable fuel tank provisions on one F6F-3
to provide for an alternative installation of either a 1000 1b.
AN-M65 bomb or MK 13-2 torpedo., Reference (]j) also requested
f1ight and take-off performance characteristics with(lhese
alternative loadings. In compliance with this request) / the
following data are submitted on model F6F-3 airplame”llo, 09030,
in the overload fighter condition. '

Take-off data - Pull flap (1000-1b, bomb or-térpedo installed
on airplane centerline)

(a) Loading _
Bomb Torpedo
Gross weight = 1bS.ssiessnnsts 13,198 14,001
TakE*fo SPEEd, PIH{-.--!II_&'. Bgl5 94ID
Take-off distance, zero Wind-
ft!iiilii'l'liiil.!if|1'lll‘ 925 1140
Take-off distance, 25 krot
Winti - ft.tl'iiitilliiilliil '4‘50 580
(v) Stalling Speeds at Sea level:
Condition’ Clean 1-1000-1b, Torpedo
’ Bomb
Gross. WaLEN e es erenesess 12,198 13,198 14,001
Centersof gravity locat-
ions:
JLanding gear extended, 2443 - 25
Landing gear retracted 2645 -== 26,8
Stalling Speeds:
Clean condition-power
On-MPHliliii|illlll'!! 95-0 102-0 1041'5
Clean condition-power
Off—MPH. & BB W R e s R e - 1D1-3 194.0 1'::9"5
landing condition-powe
on*mlnliuqiioio;rul 8014 84-5 BTGD
Ianding condition-power
fo‘]ﬂPH-----llnuui-oi 84-9 ES.D 9110
ﬂg-

Archives of Michael Williams



CONFIDENTIAL

3. FReference (k) requested trials, as outlined
in reference (j), be extended to include similar additional
tests using the model F6F-3 airplane llo, 25890, provided with
an off center bomb rack (1-1000-1b.) which permitted the drop-
pable fuel tank to be carried simultaneously. Reference T4
is a preliminary report on the brief stability, control and
performance tests conducted on this airplane; however, only
the performance data have been summarized and resubmitted
in this report:

(a) Take-~off Distances:

Bomb Only ~ Bomb'+ 150 gal,
GR.WT.=13,151 Tank
. SGR.WT, = 14,155
Take-off speed, MPH.... 89.5 95.0
Take-off distance in
zero wind,; ffe.ccasess 89Q 1230
Take-off distance in a
25 knot wind, ft..... 435 630

(b) Stalling Speeds at sea level:

Bomb Only Bomb + Tank
GH. .i,i'IT. = 13‘,151 GR‘E!ITI i 141155

Clean conditigh=power on- 3
:'EHL-..----lil'_itnr---ill 10135 10610

Clean conditien-power off-
MP}{-ll-tii._iiliii'-Illili :].DE.D llD.D
Landingz condition-power on-
P-"IPH-"t;'I'roui--tnnu-oq-l 81;5 E};O
Landing ycondition-power off- :

IEIPEI'III:.'I.'III!IIII-IlII'II BBID 9210

: 4. Reference (k) also requested the differen-
tial in stalling speeds between airplanes equipped and not
eqnipped with blast tube fairings. These data were previously
réported in reference (m), and are summarized below:

Stalling Speeds at Sea Level:
Fairings No Fairings Differential
Condition ° No, 07746 No. 25890
GR.VT .= GR.WT. =
12,225 1bs., 12,151 1bs,

Clean condition-power on-

I'l:r EEEEEE R R A R '95‘0 : lUllS +4l5
Clean condition-power off-
IJI.PH.I-'iillii-liiiil-!iiii 9855 103!'0 +4i5

=]10=
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Landing condition-power 'on=-

m.ig-ht--p'tlcito-oltol ?7.0 EE'D +5|G
Landing condition-power off-
T&PHil!i[IIl!Ii'liiititi!t 83l5 85!5 +2¢D

5. Plight tests, including performance, flight
and take-off characteristics, with various combinaticns of
bombs, with and without the droppable fuel tank wéxe requested
in reference (n) on the F6F-3 airplane No. 25890,y Reference
(o) is a preliminary report on this request and Is the source
from which the performance data, summarized below, was taken.
The F6F-3 used during the tests had provisions for two off
center bomb rack installations capable of earrying 2-1000-1b.
2-500-1bs,, or 2-1000-1b, bombs in addition to the droppable
fuel tank.

(a) Stalling speeds for various leadwing conditions were
determined as indicated:

2-1900-1b. Bombs 2-1000-1b Bombs
GRVT. = 14,211 & Tank
GR.WT, = 15,237

Clean condition-power On-MPH. 107,0 113.0
Clean condition-powgr of¥f-
miiilb.illltii!!“-.'l'l‘.- 111'D 115‘D
Landing conditiontpewer on-MFH 88.5 90.0
Landing conditiép-power off-
IuI-H-Il.iilill“l"i‘!l‘l‘l'!.-l- 93.5 95.‘0

(b) Teke-off Data:

2-1000-1b, Bombs 2-1000-1b. Bombs
GR.WT. = 14,211 + Tank
GR.WT, - 15,237

Takﬁ-ﬂff Spﬁﬁd, ML o 95-0 QE-D ’
Take-off distance in 2Zero

Winﬂ’ ft.-nao-nn-oor-n;-- 1250 1495
Take=off distance in 25 knot

Win{i, ft-ill!-llil'iliiii 540 785

Enclosure (2) contains a cruising chart for model F6F-3
airplanes based on the results of Miscellaneous Tests Nos, 1
and 5.

-1]l=
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6, Rates of roll were measured under various
operating conditions, with the following representative values:

# 90° Roll

IAS Rate of Roll Stick Force - Fall
Condition -KIS Degrees Per Second Deflection - lbs,
Left Right Lefd ., Right
Landing 90 21:5 30 s i . 5 )
Clean 150 45,0 45.0 . & N 19
Clean 200 45.0 et e ) 28
Clean 250 47.5 45.0 o s

# Note: TIMES were measured from the instant the ailerons
were deflected in level flight 4o™the time when the
airplane had rolled 90°, The Tates given thus are
average for a 90° roll and incdlude the effect of

starting.
34+ Maximum Rgbe of Roll
IAS TAS Degrees Rate of Roll
Condition -KTS =~ MPH Tdmed Degrees Per Second Pb/2V
>, Left Right Left Righ
Landing g0 13BN/ 90 28 36 .054 .07
Clean 150 23 v ? a0 45 56 051 .064
Clean 200 292 270 59 67 . 060 O5€&

us Note: Thewpates of roll represent approximately the steady
* rate of roll at full aileron deflection and do not
"nelude the effect of starting and stopping the roll,
“WThe expression Pb/2V is a measure of aileron effect-
iveness where P is the rute of roll-radians/sec.,
b the span-feet, and V the true airspeecd-feet/sec,

7. Evaluation of the fuel pressure using

T\ nheated fuel was made during a normal power climb from 7,000

feet to 30,000 feet altitude. AT commencement of the ¢limb,
the tank pressurigzing system and auxiliary fvel pump were offs
Observed~data during the climb and other pertinent information
are summarized below:

-12-



CONFIDLNTIAL

ALT, OAT CAT MAP IAS CYL. HEAD OIL TFuel Pressure

Feet °C ©OC "Hg. Knots Yo oC FSI
7,000 8,5 28 40 140 230 88 16
10,000 T¢5 34 48 140 250 g5 17
3245500 5 3¢ '51.0 140 230 95 14=16 (fuel

pressure fluctuating; auxiliary
fuel pump turned "an‘,', resulting
in fuel pressure increage to a
steady 20 psi; oil and ceRkl flaps
"closed".) y

18,000- 5.5 28 44 140 230 95 . 20

21,000-12,5 31 48 140 220 0] N . 19
24,000-17.5 29 44 140 230 a0 18-19 (Fuel
pressure fluctuating. ) :
26,000-21.5 27 41 135 230 90 18-19
27,000-24.5 24 37 135 230\ gl 20 (fuel tank

presgurizing valve "on", rcsulting
in fuel pressure increase to stead)
20npsi. )

29,000 - Feet altitude - pressurizing valve turned "off";
fuel pressure wag then 18-19 psi fluctuating,

30,000 = Feet altitude - pressurizin% valve again turned "on";

auxiliary fHelspump turned "off", with fuel pressure
then remaining steady at 17 psi. With pressurizing
system and duxiliary fuel pump switched "off", the
fuel presseure dropped to 6-9 psi fluctuating, The
elimb was terminated at this altitude because of the
engine’ cutting-out due to faulty ignition - magnetos
hot\pressurized.

From these data, it is apparent that the fuel pressurizing
system adequately maintains the required pressure at high
altithdes except in tle vicinity of the high and low blower
criticals where auxiliary fuel pump boost 1s needed because
ofithe greater power output. However, the pressure boost
by the auxiliary pump, as is, is excessive (20 psi) and would
seemingly indicate that the desirable auxiliary fuel pump

be controlled by a three-position switch; a "boost" position
for use in conjunction with the pressurizing system; an
"emergency" position in the event of complete failure of the
engine driven fuel pump or the pressurizing system or both;
and an "off" position,

8, Carbon monoxide concentrations measured
on airplane No, 25892 for various flight conditions are
summarized below. Excessive contamination was present during
a military power, level speed run where it amounted to .012%.

B v
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Carbon monoxide erters the cockpit from the lower rear and
is dinlted sufficiently at the knee and nose level to be
within acceptable limits, The above excessive reading was
reduced to an acceptable amount by sealing the places of
entrance in the cockpit after bulkhead, It is to be noted
that this particular airplane has been flown considerably
and would conceivably have a greater cockpit carbon monoxide
contamination because of service deterioration than a relative-
ly new one, >
Flight IAS MAP Carbon Monoxide Percentage
Condition -KTS RPM "Hg. . Concentration

At Nose- At Knee “Diluter-Deman:

- © Uxygen Inlet

o &

Climb 145 2550 45 <004 L 004 .007
0limb 130 2700 40 L002 A\, .002 e
Climb 145 2700 53 ,002 ~ Y 001 .004
Level 250 2700 53 008 O .004 . 012

9, Figure (4) of Performance Characteristics
is & curve showing angle of\climb and dive versus true air-
speed as obtained on F6F-3 ajrplane No, 25892, Both climbs
and dives were made with the airplane in the clean condition,
with the enzine operatediat 2700 RFM and 53.5" Hg, manifold
pressure, delieverying  approximately 1735 horsepower,

10. “Qenpcrature surveys were conducted on the
model XF6F-3 airplenc and results forwarded to the Bureau of
Aeronautics by sreference (p). Engine cocling characteristics
were found to-bergenerally satisfactory except that excessive
"oil-in" temperatures were encountered, that temperature being

140C oversthe limit in a military power climb,

N 11, Considerable difficulty was experiepced

with, the engine cutting out when throttled down from either
noxmal or military power in high blower. Ais the manifold
pressure was reduced at constant RPM, engine surging and
Tmtermittent cutting out took place when the manifold pressure
, reached a critical value, (32 inches Hg. at 24,000 feet
altitude) the engine cutting out completely as the manifold
pressure was reduced further. It was found that satisfactory
engine operation could be restored either by reducing the
RPM or changing to alternate air without lowering the RPM,

The critical manifold pressure at which this condition startea
was found to be a function of RPM, altitude, outside air
temperature and also air speed %o a minor degree. Increased
air temperatures seemed to lower the critical manifold pressur
whereas higher RPM, altitude, and greater airspeeds caused
the surging to start at higher manifold pressures.

-14—
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COKCLUSIONS - The model F6F-3 airplane was found to be satis-

factory for service use as a fighter airplane except for
defects noted under Recommendations,

RECOVMENDATIONS - 1. As a result of the trials, changes in

The model F6F-3 airplane are recommended and summarized below
with responsibility for incorporation indicated as follows:

(a)

(b)

C - Contractor responsibility
G - Government responsibility

Necessary changes, considered essential to.obtain a
satisfactory combat aircraft, These chapges should be
incorporated on delivered aircraft as, Soon as practicable,

1.
2

b

Provide satisfactory oil cooling. =

Investigate rough and irrggqiar engine
operation, s ! - C
Improve engine cowl, flap operation so that

port and starbuarq,sngtions operate together.- C

Reduce excessive change in directional trim
with change ix“speed and/or power. - C

Desirable changes”which will enhance the aircraft's
efficiency, (Lhése changes should be incorporated
when practicable and should be considered for any
redesign oryfuture construction,

1.

,

Je

4o

Replace separate oil temperature, oil pressure,
anét fuel pressure gauges with single engine

wunit gauges. - C

Provide flap position indicator for oil and
intercooler flaps. -C

Provide auxiliary fuel pump controlled by a
threE—pGSiticn switeh: "BOOST" - "EMERGENCY" -
"OFF". - C

Improve aileron effectiveness so as to increase
rate of roll, Paragraph (P-8) of Navy Aeronautical
Specification SR-119 requires that lateral control
be sufficient to give a wing-tip helix angle

equal to or greater than 0,08, Paragraph (6)

of Miscellaneous Tests, a part of this report,
shows that the maximum Pb/2V obtained on model
F6F-3 airplane number 25892 was 0.07. - C

w5



CONFIDENTIAL

5, Reduce objectionable cockpit noise. - C

Encl: (HW)

1.
2.

Five (5) Performance Curves, photo PTR 1262, 1263,
1264, 14042, and PTXT 234,

Twenty-four (24) Photographs, photo PTR 13655, 13648,
13646, 13652, 13651, 13654, 13653, 13650, 136444 13645,
12932, 12931, 12930, 12926, 12925, 12924, 12923512928,
12927, 13395, 13391, 13392, 12929, 12933. \

-l6m
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