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To: The Chief of the Bureau of Aeronautics _" o
{ %
Subj:  TED No., PTR 0415 - Yodel F4U~-1 Airplane -~ Evaluatiol

of Vaximum Practiceble Combat Ratinz - Perforugpge’ et
Carburetor Impact Pressure of 32.8" Hg, - Frpliminary
report on, F%Rb;
Ref: (a) Buder rest., ltr. ser-E-41-CCS {B?TQ?JNﬂatad
22 FEb. lgl{}ﬁ-u - "-.._:‘.1
(b) Buher rest. ltr. hereE=211-27C182013)
dated 21 Oct. 1943. I N
(e} NAS, Tatuxent River conf. Ty NAS3 VFjU-1l
PTR 2105 (FT) (44078) dage@ 28 April 1544,
(d) NAS, Patuxent River rest.\ Eéport NA83, VFiU-1
PTR 0415 (FT) (56L) dated 2 June 1944.
1. Tests are currently being comdutted by Flight Test in accord-
ance with reference (a) which .supersedes reference (b) to deter-
mine through a series of performanee and endurance tests the maxi-
mum practicable rower available for combat emergency use in the
model FLU-1 airplane. Th é{?raliminﬂry report covers the performs
ance phase of the mndelbﬁig“ airplane tests at a combat power
roting corresponding tq:a sarburetor impact pressure setting of
32.8" lig. with water<on,;”as performed on model FLU-1 airplane
Ho. 50030, N\

F

2, Performance dt8 on the model F4U-l airplane at combat power
corresponding %0 'e carburetor impact pressure setting of 31.5" Iig.
was previouygly obtained on F4LU-1 Wo. 17930 and reported in refere
ence (e¢)a Leéference (d) is the preliminary report on the endurance
phase g}a@“bnrhuretor impact pressure of 31,.5" Hg.
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3, The nirplone was loaded to a gross welght corrasponding g\;ﬂn
overioad fighter for all tests, This loadinz mey be summar a

as follows:
Gross "‘\r(iight-lhsiliiitillll':‘-l!"-'ll'l'! 1?16I @
Center of sravity locationeis LIAC: 0
Gear thenﬂeﬂ...--“-.4.----... Q
Cear retrﬁﬂtﬁd.ginntalnqtilu--1 5

me:l‘.-.’jﬂllﬂnﬂ-;--ltnn.uq---tntlnqtnnl 237
Oil'gallQESq-.---4--41-.1.-4“!-!#!ll EG
Injection fluld (right wing tonk)g.. L6
Armament-,.50 callber machine g "

J'munitiﬂnﬁrﬂundﬂa soasws s B B0 : s a 1333

Thotographs forming enclosure 1 shagf(he alrnlane as flown during
the test.

n2800-8Y encine and a 3-bla lton Hydromotic (F6F=-3) prop-~
eller of 13'-1" diameter hﬁ design lo, 650Li~0. ZIxternally

the airplone was a typi oduction model F4U-1l alirplane. All
radio antennae were iqgjg led and sun blast tubes faired over with
tape., Falring was nda over the instrument and torquemeter lines
vhere they extende ons the outside of the fuselage as shown in
the photographs./un* outside alr temperature bulb vas suspended
from & bracket r the rizht wing.

Ba Tha1z§§§sh lity of the [2300-87 engline at combat nouer corresw

Le The airplane was equippgggg; a Pratt and “hitney model
ani

ponding .8" T, carburetor impact pressure seems to be reason=-
ably go sed on performance determination flishts and a few
endur testas. Difficulty reported in reference (&) has agein
been ountered in attempting to maintaln constant garburetor
impact pressures due to erratic and sometimes slurgish aetion of
the auxiliary supercharger regulator. Difficulty has also been
encountered in obtsining adequate cooling in climbine flipht
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particularly bvelow climbing ocritical altitudes snd 1s belng r<§§:£}
investigeted, Carburetor air temperatures in excess of Eﬁb@ 1
eylinder head temperatures above 260°C have dsveloped durinatlimb-
ing and level flipght tests in high blower at altitudes bglow critlical
during endurance Tlights conducted as outlined in refex@ba (a).

The problem of high carburetor elr temperatures will come Mmore
acute as hirher cerburetor impact rressures, with spondingly

lover eritical altitudes, are tested.
g 0

6. During performance celibration flights peration was
within 1imits specified in reference (a) en ing 2 number 25

water jet, and water and fuel pressures s gt 15 pounds per

square inch, except that during the com hower climb in high

and low blowers it was necessary to 1 e cowl flap opening

from one=third to three-quarters and iceted airspeed from 150

to 175 I'TH to hold head temperatur number two evlinder ("Hotteat™)
to below 270°C (uncorrocted). cal

7. Charts contained in ta-na::%il 2 are plots of the performance

obtained during the test. @ power was measured by means of
a torquemeter. The data ql!& ed are summarized as follows:

O{Kuimum Speed

Combet P_mgéwz.ﬂ“ . carburetor impact pressure

fb setting
E%.lli.lp".lf'.'I‘iiii'lll I—Dw High
i i " R R R AR e A A R B R E?G{} 2?{]0
A TR RN R B R N B RN N R 21?6 2030
virplane crit. alt.=ftosesesss 13,200 18,800

Yaximum speede)lPHescasasssavsse 4,06 421.8
1"anifold pressure-inches Hg... 61,5 61.5

.
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Climb \Q)

BlOWe Y svssvsssninnsasssasssssnnis Low Higp

HHr1| 4 &4 @B @ % 5 3 8 B & 0 % B 8w B W S EREFEE s E e E 2 ?G G GE}
BHF C O O O B R R B IR S BN B OBE B B N B R BN AR R 21 6g 1.'2
ﬂlimb ﬂrit. &lci-rt-llill!!ili'. IU'EDG _'HEQD

Vaximum rate of climbelP . ivveees BBDQ 28S0
Yanifold pressureeinches ifesssss 6 61.5

8., Jeveral test fliphts were made to investiga®%e the possibility
of increased rropeller efficlency at 2600 00 R, The data
obtained are summarized as follows: (AiAll ﬁﬁ? were made in hiszh

blower.) O
ALt1tude.ceseeer.s. 18,360 18,360 Q\g}sﬁo 23,480 23,480 23,500
L g 2700 260 2500 2700 2600 2500

Vanifold Press..s.. 60.9 59.3 51.1 L9.9 L3O
Carb. Imract I'ress. 32.7 33,3 20,2 26,6 26.8
Gﬂrb. -r'-':il' Temp.ﬂc_-. sﬂul % hﬂnﬂ 35-5 3115 28-@5
HHPlllilrnuir-runuc 1?85 05 199“ 1632 lﬁﬁE 1550
L wfb 421 420.5 Li2 L13 L17

o'EP (eal,) 1bs/sq.-
218 225.5 171 179 187

inr¢-i|1illvliill =]
1bs/hr {AR}.....:\{\ 1510 1485  1.40 1280 1210 1150

Tuel Tlowsrecorded
Specific fuel co _
sumption.... ?Ga} . 762 o Tk - 723 <784 «737 .698

ater flow 1hs% es .

?Bnt drﬂ I ag 8 T e ko 625 ulD 585
The ab ta when plotted on the brake horsepcwer reguired curve
indica that the ~ropeller efficiency remained essentially cons-

tant ween 2700 and 2500 RM.. Ilowever, higher values of BIET

and brake horsepower were obtained at the lower [I's, glving a
slight increase in true airspeed and lower fuel flows. The car=-
buretor impact pressures increased at the lower altitude apparently
due to sluggish action of the suxiliary supercharger regulator.

=l
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At the higher altitude, the gate valve 1s assumed to have baen
wide open. The increase in carburetor impact pressurs '-.-.'ua}Q
indieczte hlgher combat power criticals (at constsa® cariurqtor

{mpact rressure; at 2600 and 2500 RPM and may be due tdLhe de-
erease in air flow through the engine at the lower PiE}sﬁ

9., Terformence tests are currently scheduled on m@bl FLU=1
Mo, 55937 at a higher combat rating correspondlg a carburstor

impact pressure of 33.9" Heg. ‘@
Ay direction of the Cammanding Officer: {\
Ké{ / Z,

O
&

Copy to: Q} |, BOOTH
weellav, Coordinator of lLegear Comdr., U.S.N.
Flight Tast Officer

& Developrment
cro (Op-16=V, aAlr Intellig%ﬁg oup)
Bufier (*7ilitary RequiremgBts

Buier {Experiments andg lopments)
Buser (Technical Infoemhtion)

Buler (Radio and & ical)

Buler (Power Flﬂﬂﬁiﬂnsiqn]

Bufier (VF Desig nch) -

Buler (:serod 8 and Ilyédreisvnics)
Buder Lshipige stallations)

Plrector o sta
MAM'C Phi! lphia
AlriS +

com/ t
C iy e
ComI Wwaest Coast

Chief of Naval Alr Cperaticnal Training
BAR Concerned

BAGR, CD
BAGR, CD (For appropriate AAF laboratory)
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Copy to: {cont'd.,) 0
Executive Director, AAF Board, UT‘l&HﬂU, Fla. .
Comds, Gen., LAF Proving Ground, Eglin Field, Fla, @
Development Engrg. Sec., ?.’Iuter;lel Div., ITH&D, AAP 0

), Weshington, D, C.
NacA (2) Q'
Cffice of Sclentirflc Rezearch & Development (b
Joint Zlectronles Information ..zency @

BAC, via CNO (ONI)
Senior Navel Representative, DAC, in Bm?{
via CI'0 {GﬂIi O

Enel: (HY)

1. Three (3) photographs, Photo PTR§os. 7917, 7918 and 8066.

2, Three (3) performance curves, @tu PTR MNos. 8074, 8075,
and 8076.
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