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INTRCLUCTIOD

1, This report summarizes the results cf the comparison between
the 2-511! alrplane and the FPAU-1 and P4U-1A airplanes recently
completad ty Tlight Test, tosether with an evaluation of the
Pa51B, The tests werc carried out under a verbal directive of
Buter, for the purposes of evaluating the merits of each type,
determiining the »ogsible uses of the Z-51B type in Naval or
larine employmenit, and rencrting design features of the Army
airplane of gensral interesst to the Havy.

IETECLS

(a) rlitary evaluation of the 2-51B airplane and comparison
between ithe P-51B and F4U airplanes was accomplished by flying
them together in high =pesed level flight, climbs at varicus speeds,
dives, simulated combat and similated gunnery approaches, The air-
craft were flown at various times by seven pilots with combat
experience,

(b) Stability, control, and performance elements of the »-S1B
were determined by the standard methods of Flight Test,

(o) Qualitative performance comparison between the P-51B and
F4U-l types was determined by sirultaneocus air trials,

DISCUSSIOR
(a) Deseription of Airplanmes:

1. In all, four airplanes were compared during the
trials, P:510 airplane (identical with P-51B except
for place of manufacture) AAP serial 42-.102987 was

-]la
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cermloyed briefly at the outset of trials, but because
of mumerous material deilclenclies and malfunctionings
was Shorily replacsed by 2510 WAT serial 37050, wihich
corpladed the vrials, AUl airnlone serlal 02%90
anag Pile-1s siroleme serisnld 17030 were used for com-
;‘-':i.}'.‘i.*&'f-%ﬂq

2. The ©-51B is a sinjlo-soat, single-engine, low-wing
fighter powered by a “aeclard-built, Rolls Royece V-1650-3
eagine, using en 11'2% four-blade llamilton Standard
propeller, I emplcys a laminar-flow wing section, and
is of umsual overall acrcdynamic cleannessa. The #{U's,
with war emergency power equipment, were production zir-
planes, except for the differences discussed below.
Pnotographs of the three alrplanes form enclosure 1,

{(b) Comparison di o

1. The airplanes wers compared at two general loaéd
conditions, In the first condition, the planes were
ballasted to give: (1) Tuel for equal duration, with
half of the fuel expended at maximim range crulse and
half at military pover, taking into acecount the vary-
ing specific consumptions of the two engines; (2) Total
armament weight proportional to the military rated horse-
power; and (3) All other items of useful lead as specified
for the normal fishter lecading., The F4U's were employed
as the datum airplanes, and loaded to full internal

otected fuel and full armament, at a gross weight of

2,162 1bs. 'The corresponding gross weight for the ’-518
was 9,423 1bs. In the seccond condition, each plane wes
loaded to its own specificd full load fighter weight,
9,100 1bs, for the F-51D 2nd again 12,162 1lbs, for the
F4UYs, At this latier leading the endurance of the two
_plane{s by coglg%&mce is nearly the same, but the 4U
has 8 o  greater Lirepower,

(5;4 Jug— 75 ) 86%

:
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(d)

Trag Cendition:

Y. Ths 24318, 88 Tlowm, was in a drag ocondition slizhtly
ipproved over tihat of & ztandard production airplane,
by meagen of miner changes in the external radio instal-
Jation and smcoth sandinr of the wing, PU=-1 o, 02360
wes & 2tanéard Lov-cabhin produstion alrplane, in a drag
zondifion represantativ=2 7 <hat to be expected in the
P4Y.4 girplane as a marive land-based fighter, A& pro-
pellexr of 13'1Y dlameter. tlzde desipgn o. 65014-0, was
irgtalled in liev ¥ the usual propeller of 13'4" dise
meter, blade Gesisn o, 55I5A-21, The principal changes
in drag incluaded sealiry; and fairing the wing fold hinge
line, removal of the talil ook, carefully fitted cowlin:,
and & falred and simoc=hod, but not polished, skin.

The total speed zzin, a3 a result of drag reduction slons,
in this airplane is estimnted %o be 8 IIFH at the airplane
upper oritical altitude,

2. P4U-1A Yo. 17990 was 2 etandard mroduction raised
cabin airplane, with & swrface flpigh in rather poor
condition, but with the iail hcook removed. It is cone
sidered to have been in & drag condition represemtative
of production airplanes after moderate service, The same
type propeller as that on lg. 02390 was inatalled.

Power Rat}_gs 2

1. The P-51B was flowm at its war emerpency power rating
of 67" manifold pressure at 3000 RAL, (Sce pover ratings,
enclosure 2, )}

2. MU=l Tp. 02380 was flown at a special war emerzencr
power rating of 65" manifold pressure and 2700 R¥H, with
water injection at an increased water flow rate.

3. F4U-1A Ho, 1793C was flown at the standard war emergsn-
cy rating of 60" Hgz at 2700 RPH, with water injection,
(See pover ratings, er.clesure 2,)
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The rzlative specd perfo:mance of the airplianes

compared 48 indicnted on the speed-altitude chart

{enclosure 3. Ipn swmmary, P4U.1 No, 02390 appeared
to be superiusr from ssa level to 13,60C feet, slishil

inferior frem 13,800 Zcet <o 16,000 feet, markedly

superior from 16,000 feet to 24,200 feet, and markedls
inferior everywhere avove 24,200 feat, at either com-
mrison loading., Ur %o “hnis latter altitude, there is
nowhere more than 15 ('H speed difference hetween the
two airplanes., P4U-1A lo, 17930 is, as shown, slightly
slower than either of the otihier airplanes, except in the
reggion of sea level to 2,000 feet and from 18,600 feet
to 24,000 feet where i3 is superior to the nodel 2-511

al rplane s
2. Climb

{(a) At the first comrmariscn loading, the P4U's are

everyanere superior in climb, having an estimated margin
of from 750 feet to 1,000 feet per mimite at various

altitude levels,

-

{b) At the second comperison leading, the P4U's are
superior in climb tc 20,000 fcet, and the P-51B superior

above that altitude to ceiling,
3. Other Conditions

The P4Uts appear to be superlor tc the 2-51B under
all conditions in level flisht acceleration, in maneuver-
ability, and in respense, The P-51B has markedly superior
diving acceleration. The P4U's are decldedly superdior in
taka-off and have a lover stalling speed at comparable

loads,
-
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NRTIGAES iex high sneeds l:':.‘f“;{} ITUEH
A 0 "‘:a ivertant yawings in §lis
anless is pald to the rudder,
Tadinal o M..._“"rt ﬁﬂﬁ&;uinns, iZ wesk
mT adeanate hroushions, u'f:-....a
Temh 3

1 contiel 5w low sneeds is marsinal, and wovld
net be su ‘1‘13".5'*4 Tor cayyicr operation.

ﬁ
2y Sround Zlandlineo

oxying, paricing, fate-off and landing run are ired.
swecent lor the z-:::*cre-'::@ ¥ a00r vision in the ~xround
attitude, Paxyins is greatly facilitated by the Hail

..&Leel leci, ui."..m is m}“.r" sed on the sround by novenmens

of the control sticl, This arrangement, :1(:'.*.x='r==:::: wonld
not be satisfactory Tor carrvier ope‘f'at:.n*.,

Vislon in the 7«513 is notably poor forviard, bLecausc
of +the low pllot pesitiorn and heavy franing., Vision a."t
21lso 18 poor, bocsuse of the limited head travel allowe
by tne narrew ceckpit.

4, Cocknit, Conirels, ete.

The cockpit is c:ﬂ:n;ed fer space, hut the arrsngoment
of contiols 1s jenerally good. Opexation of ine lual
system 1is nmseal 10 thet cnoice of supply from the o 0%
or lefi{ intermal tarnlr Is made by selecti&m oper *m:.cn ax
the right or l=iv auilmw Tuel punp, rather than by
shiftinz a fuel selector -:a:r_-;«- This arrangement has
advantages in minimizing ihe ﬂang_;er of a loss ¢ el
sucticm in an smbarrnssing position, vubl 1s Geaparndent:

e
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i 2v: @iectric povar sowxce for proper operation.
Lowever, with electrisc woeoster pumps inoperotive,

- -~ - * capay ¥ - el wm 'y -

the encure pamp will Ccoulbinue to sunply fuel o the
snging Ixom one or tlie ctier of thr tapks, the »dilot
LY aal - =3 - 5 0x et £ 3 - --|
navin: no eontirel over thie distidiiution of fuel hatween

+he tre tenke,
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Te It i3 sonciuded that., in zazneral:!

{z) There is 1ifttle %o cheoze between the D-51B and Fil-l
airrlanes in spezd btetween sea level and 25,000 feet,
ant that abeve 25,000 Ieet, the P-51B is superior,

o) That the P4U-1 is everywhere considerably superior i
climb, at ary comparable lcading, and superior in all
guhar performance elements exoept diving speed.

{c} The F4ll-1l is everymwhere superior in maneuverability =:id
regponse,

=
=T
—

v 5 » & I i )
~1th 2qual endurance, the P4U carries about 065 Srests:-
arrarent, and that it is a bevier gun plavform.

2. In summary, the P4U-1 airplane apzears to be the superior
fighter for laval or !arine emloyment, either land or ship-baczod,
except in the sinrle case 'whizre substantially a2ll fishting cecourw
abeove 25,000 feet,

F.E.ELLIS
Iﬁ.ﬂﬂt IGMIF r USIE

{Detached)
H.A.IT.GATIER
Idsut.Comdr., TGU

Erecls: (HY) ZAUL H. RAISEY
1. Two (2) Pizhter Comparison Curves Comdr,, USH

. Bight (8) motographs on the 2-51B

. Biznt (8) Pctopxarhs on the FHI-1
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