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To determine the effect of eizhty-five (85) gallons
of additional internal fuel on the performsnce and handliag
qualities of the P-51B type airplane.

2. INTRODUCTILA:

This tesst was reguested in a letter from the Command-
ing General, Armmy Air Porces, dated 8 April 1943, to Commanding
General, Army Alr Forces Proving Ground Command, Eglin Fleld,
Florlda, subject: "Luties and Responsivilitdes’of the Arny
Alr Forces Proving Ground Cormend." The test ®ezan 28 November
1945, snd ended 10 December 1943.

a. Description.--~The articles tested were two (2)
standard P=-51B-1~NA e&lrplanes, each having an eighty~five (85)
gallon self-sealing fuel tank installed inside the fuselage
behind the pillot, in addition to the,:standard internal wing
fuel tanks. This installation pesulted in a total internal
fuel supply of two hundred sixtysnine (269) U.S. gzallons. The
fuselayge tanks were the same as these to ve used 1in production,
except for a lack of internal baffling, which allowed some
movement of the fuel when the tank was partially full. 01l
tank capacity, as orizsinally provided, was sufif'icient for the
flight endurance afforded oy maximum fuel load.

5o CONCLUSIONS.--It %3 concluded that:

a, 'The cighty~five (85) gallon fuselage fuel tanks 1is
desireble as a productlon 1tem because of the addlitional renge
it affords.

]
.

b. ¥ith the internal fuselage tank filled with eighty
five (85) gallons of fuel, the alrplane is so unstable longltu-
dinaily vhat violent pullouts or tlight turns must be executed
with caution, as.stick loads repidly reverse; with the fuselage
tenk half empty these msneuvers may be executed in practically
the normal menner.

Ce. When the alrplane 1s to be used with full internal
snd external fuel I'or lonyg range combat missions, it 1s best
to use the fuselage tank for warm-up, take-off, and partial
climb, before drawing from the drop tanks.

3, Additlonal time in the alrplane 1s required to be-
come accustomed to the handling qualities of the airplane with
full fuel load before violent maneuvers are attempted,
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e. Lack of iInternal baffle bulkheads in the lealm
proof fuselage tenk resulted in shiftln: of airplane bslancey

' The present location of the fuselage tank quanti-
ty 2auge 1s unsatisfactory, as it requires the pilot to crane
his neck and look full to the rear to'read it,.

e [Ihe extra load of fuel in the fusclsge tank has
no measurable effect on the maximum sgpeed of the wirslane,

h. The weight of the extra fuel affegtsymilitary
peower climoin; time to thirty thousand (30,000) feet by
approximatsly one (1) minute. (See climb cinVel, Inclosure 2,)

i. Tuming circle of the P-51B _#1%h tie fuselage
tank half full i1s about even with the P-0638, and is smaller
than the P-47D-15. (Thls 1s a sli:ht inc®esase over the stzndard
airplane wlthout the tank.)

. I'ull external droppaile Thnrks have nc appreciable
ct on the stablility of the -”““lant with & full internal

ef'fs
Tuel load,

o “;Kﬂ—ofP'fnC land 1My, chiaracteristics arc satis-
thd"PJ with all loading con@gf®ichs in whnich the sirplane will

be flown.

4. WECOLEUNDATIONS . "9l t) is recommended that:

a. InternalyyseN¥-sealing fuel tanks o

; f elshty-five
(85) usllon capacity béNinstulled in production P-5

18 type air-

4

bR 1:81Bns™He sc planned that the sreatest possibil-
ffered to omper combat with the fuselsaze tank not more

G liel be used for long range combat miszsions in
tne followind Oyptier:

P{J

(1) Puselage tank Approximetely 20 . »ls. for
warm-up, take-off, and
elimb, leaving 65 z2ls. 1in
fusclage tank, 3

(2) TIroppacle tanks Bxpended in cruilse toward

destination.
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(3) Fuselage tank Continue cruise. (Approx-
imately 30 morc gallonsiy)
4t this polint the [K¥ielage
tank contained about, 356
gullons, and the alrplune
is ready to persdcipate in
combat.,

(4) Main win tanks Compat and return to base.

(5) Remainder of
fuselage tank Reserve (35%%zals.)

Note: IMissions must pe so'planned that the
fuselage tank will not contain wmore than
forty (40) palions at/the point where the
pllot has & reascna.levexpectation of engag-
Ing in combat.

d, Pilots should be giwen extra time Co become
accustomed to the handling qualities-of alrplenes with full
fuselage tanks before engaging inwtisht turns or similar
muneuvers. Yxperience at this (Tleld, indlcates that one (L)
to two (2) hours of flyins should accompllish ths deslred rusult.

e. An iAnternal baffle system be installed 1n fuse-
laze tunks to definitely prevent fuel moveument Loth longltudi-
nally and laterally.

.+ f. The presgnt Tuel gauge for the fusslegc tank
should be extended forward so that the pllot can reac 1t by
slancing over his sheoulder, or a rcuote indicating cauge be
piaced on the instrucent panel.

2N ANTIT Fa MG
5. RECCRD OPNTEST:

This btest was run In accordance with the test proxram,
this headguanrters, dated 8 December 1943. (See Inclosurs b

6. UI3GUSSICN:

8. Inereased isnge.--The adiition of elghty-five {85)
zallons, to the internal fuel supply of the P-518B increases
thée.original internal tenkage by about forty-rive per cont (457).
The corresponding Increase in combat radius of acticn resulting
from this supplemented fuel supply allows the P=E1R to engage:
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in combat at greater distences from its base than any other
contemporary fighter. The long range bomber-convoy possibile-
ities afforded by this alrplane make the installatio:.. of“the
additional 1nvoard tank of primary Importance.

e Center of Oravity.--Roth of the aircraft tewsted
were weighed wlth full military load and the internal fuselage
tanks full. Gross weights were nine thousend six _bundred ten
(¢,610) pounds and nine thousand six hundred forty (2,0640)
pounds as flown. (enter of gravity posltiuns wgre"fetermined
as 103.8" and 104.7" aft of the mailn datum ling Mgspectively
(corresponding approzimately to 31% and 32.1% HW.C.). Safe
C.G. limits are specified as 96" to 102" frqiindatum line. It
was the consensus of pilot opinion that combsi/could Le safely
sngaged in with about half of the ruel expdnded from the fuse-
lage tank. Computstions show the center/of gravity at thils
condition to be approximetely at the rearmost specifled limit.

¢. Fuselage Tenk Full.--To cheek the effect of the
loaded fuselage tank on general hanGl¥In, qualities and perform-
ance, several experienced pilots made.lli_ats on each of the
sub ject aircraft. Take-offs and /edimbs were mede on the main
wins tenks, so that combat maneuvers could bs tested at alcl-
tude as the degree of stablility ehanzed progressively vhile
fuel was expsnded from the fuselage tank. Tiyht turns in both
directions, pull outs, acrobaties, and longitudinal oscilleticn
tests were made with pro:iressive amounts of fuel used from the
fuselage tank. Severe stlek force reversal was met with In
both tight turns and puld outs, when they were entered with the
fusclege tank full. (ons¥deruble orward pressure on the stick

‘was necessary at an estimated three (3) to five (5) "G" to

keep the turn or pull-out from rapidly tightenin: up to &
dangerous degree. Thilw tendency was definitely more severe in
left turns than inpri¥ht. In this conditicn it was practically
impossible to trimWthe sircraft for hands-off level fli ht.
Oscillietion trigls vere carrled out by trimming the aircraft

as closely as phassible for level flight and then displecing the
nose up or down and releasin. the contrpls. Level fli ht trim
speed was ®boubytwo hundred fifty (250) T.A.S5. 'When Ilisplaced
twenty (2C) Mm.p.h. below this speed, the alrplane continuec on
to a stalig and when displaced twenty (20) m.p.h. above trinm
spee i, the/ Pésulting Jdive showed no tendency to recover with-
cut pilet action.

d. Fuselare Tank Half Full.--With ebout half of the
fysl uced from the fuselaze tank, stability was much Improved,
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Only sli ht tendency to tighten up was noticeatle in turnsp sn@
that was only in & left turn. Acrobatics were engsged in'With
almost normal reaction, and trimming for hanis-off fli_ hégwe's
much easler. From the half full point on, the stublllity ib
constantly improving with use of fuel, finally returnin. Com=-
pletely to normal.

e. #adcditional Attention llecuired.--From tiesfstubllity
standpoint 1t 1s onvious that great caution must (Deyobscrvsd
when maneuvering the airplsne with & full loxd iIn%e#le fusclage
tank. Continuous low level flyin. should be syoided with
fuselage tank tull. Instrument flying, except™as’ an smer ency
measure for short periods of time, should ng®be aticmptzsd with
the fusclage tank fully loadecd. A small ad?itfonal amcunt of
flyin; time should suffice to acqusint themaverage pilot with
the loaded tank characteristics of the afgcrért.

f. Order of Draining Tenks.2It7is felt that use of

fuel in the order outlined will result™ln maximum effective

ge of the invcard fuselage tank. FSpending sboub twenty (20)
gallons from this rear tank durifi; warm-up, take-off, ana climb
on course will improve the stabildty lmmedlately without
materlally aflfecting the range._ A¥gin, _urnin_ fuel from the
fuselage tank after external tamks are dropped Turther improves
the stebility, and leaving approximately thirty (30) to thirty-
five (35) gallons reserve inith2 rear tank sliminates the
necessity for the pllot to_egst¥mate his reserve by his wing
tank geuges. Vith ammunition gone, the alrcrafts flying and
landing charact=rlstics areNdnproved if reserve is cerrcled in
fuselage tank.

£+ Durling land¥nh, and during some maneuvers, some
directional oselllatlen, or "fish-tailin;" was noticed. ©This
is believed to havge been caused by sloshing of Tuel in the un-
baffled fuseluage bank. The same efiect was also occasionally
noticeavle as a pitching motion during landing approach. It
1s understood that) the production item will be fitted with

internal baffles,"which will prevent fuel sloshing.

h. A, Speed runs were made by three (3) different pllots
at two (2) albitudes (15,000 and 25,000 feet). iach time runs
were made| im)the full, half-full, and empty conditlons during
the same fldzht as gas was used from the fuselage tank. No
difference whatscever was found in indicated alr speed for the
three, (3) runs in each flight. Both airplanes were checked in
this manner.

1. Military power climbs (3,000 R.P.K. &t 61" Hg)
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were made with hoth airplenes, fuselage tank full and empty.
Trim in the climb was difficult with the full tank and the alr-
plene had to be carefully flown. The time difference to

thirty thousand (30,000) feet altitude caused by the extra

fuel load was sligshtly under one (1) minute for both alrplanes.
Time-altitude date are plotted as Inclosure 2.

j. The subject airplanes were flown in tamIng cirele
comparison with a P-32J end a P-47D-15. Turns were made with
the fuselage tank empty and half-full. The diffsrence in turn-
ing radius, while noticeable, was not great. With the tank
empty the P-51B had a very slight edge on the P~38J, and with &
nalf fuel load the two (2) sirplenes were approximately equal.
In both'cases the P-51B turned easily inside the P-47D-15.
Because of the tendency to tighten up to high accelerations, it
was not possible to accurately compare turning clrcles with the
additional tank fully loaded.

k. /s an additional check, . the alrplanes were flown
with full internal and external fuel. 'The external droppable
tanks had no appreciable effect on sbabllity with the fuselage
tank full or nearly 2mpty.

1. Landings were made in two (Z2) loading conditlone
to simulate aircraft returning from combat misslions. Landing
characteristics were very satlsfactory in both of the follow-
ing instances:

(1) Fuselage tank empty, no ammunition, rescrve
amount (%0 gals.) in wing tanks.

(2) Teserve amount (30 sals.) In fuselage tank,
combat ammunition load, wingz tanks empty.

7. INCLOSURAEIN

Incl .l “=ffost Progran.
Inclh2 -~ Time-Altitude Lata.
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PROOF DEPARTMENT
ARMY AIR FORCES PROVING GROUND COMMAND
EGLIN FIELD, FLORIDA

8 December 1943,

SUBJECT: Program for Test to Determine the Lffect of an
Additional 85 Gallons cf Internal Fuel on(the
Performence and Hendling of the P-F1B Alrplane,
(S.T. No. L=43~23-1)

703 commanding Officer, lst Proving GrouwndiGroup,
AAFPPGC, Bglin Fileld, Florilda.

1. GENERAL:

~a, Two (2) P-51B-1NA airplaues, equipped with
additionel internal fuselage tanks of eighty-five (85) callon
cepacity, have been furnished this station for test of
performance and flylng characteristilcs.

b, This I=s+@ K PEIORITY service test.

¢. This test was requested in letter, Commending
General, Army Alr Forces, dated 8 April 1043, to Commandlng
Genersal, Army Air Forces Proving Ground Commsnd, Eglin Fleld,
Florida, subject: "Dutles and Responsibilities of the Army
Alr Forces Proving Ground Commend."

d. Captain DWW F. Casey is designated as the Oper-
stional Sultability Projéct Officer for thls test.

e, Majom I.»W. Toubman is deslgnated as the lst
Proving Ground Group, AAFPGC, Test Officer for this itest.

f. At.the conclusion of this test, the Commanding
Officer of the lst Proving Ground Group will be informed by
the Chiefcof the Proof Department as to the dispositicn of
the test articles.

2. “QBUECT: .
To determine the effect of eighty-five (85) gzallons

of addltional internsl fuel on the performence and handling
qualities of the P-E1B type airplane.

Inck 1
1
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3. METHOD OF CONDUCTING TEST:’

a. Phase 1.

(1)

Alrcraft will be weighed with the additional
fuselage tank full, and center of gravity
positions computed for both full and empty
conditions.

b. Phase II.

(1)

(3)

(4)

(5)

Trial climbs at militery power will be made
to operational celling to determine the
effect of the additional fuel load on rate
of climb.

Flights will be made to determine the effect
of the additional fuel load on high speed
at thirty thousand (30,000) feet altitude.

Test flights will be made by as many experi-
enced pilots as practicable, with the addil-
tional fuel losd varied from full to empty,
to note the flying characteristics and
handling qualities of the airplane under the
different load conditions. Speclal attention
will be paid to changes in longitudinal
stability &8s fuel 1s used from the additional
internal tank. Tight turns and combat acro-
batics wlll be performed.

Turning circle comparisons will be made with
other fighter aircraft to check changes 1in
turning circle radius caused by the extra
Internal fuel load.

Landing characterlistics will be investigated
with the extra tank empty, ammunition

expended, and a normal reserve 1in main tanks,
to check the most nose heavy landing condition.
Comparative landings will also be made with
main tgnks empty and a normael reserve in the
additlonal tank,

Flights will be made with full internal fuel
load and two (2) full droppable auxiliary
tanks to investigate stabllity end trimming
characteristics.

- e mmm mmm cem s —am e e e .
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4. RECORDS: v

Complete data cards with pllots' comments will be
turned in to the Test 0fficer for all fli:hts invelving com-
parison and tests of flying characteristics.

5. REPORTS:

a. A daily progress report will be maintained by the
: Project Officer in the office of the Operational Suitability
Section and will be accessible at all times to the Chiefs of
the Testing Branchr and Proof Department.

b. A final repcrt will be prepared by the Projesct
Qfficer, after a conference with all particlpating personnel,
and submitted to the Chief of the Proof Department, throuzh
the Chlef's of the Testing Branch and Operatlonal &uitability
Section, immediately upon completion of the test.

By command of Brigadier Gensral ILRDNER:

|r\“ \ bl # f‘_:b'.
‘/"/ il‘\ e 'VJ':—‘ = __r.f‘:'_ “~r »‘_
,/ “f. 0. GUTHRIE,
Colonel, Alr Corgs,
Actg. Chief, Prcof pepartnent,
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