ARMY AIR FORCES
MATERIEL CERER COMMAND

MEMORANDUM REPORT ON  WRW/mac/L7
P-47D Airplane, AAF No. L2-7,616 Wright Field, Dayton, Ohlo
Date 28 September 1343
SUBJECT: Comparative “ropellier Tests
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A. Purpose

1. To reporti resul-s
on the P—{70 Airplzne, Ai.F

a Factual Data znd Results

w

1. Airplane equipped with z Pratfyand Wnitney R-2200-21 turbo super-
charged engine witn an i-17 turbo regula®r and a nocllow steel four blade
A. 0. Smith propeller with extended Arajlin, edges, blade design XNo.
. X 3M17611. ALl power figures st Z@DGsrpm based on a power curve drawn
from torzue meter data cbtained . on g P-L7B with the same engine. C(ruise
power figures based on a2 powel “wyve lio. T-771, dated 1, July 1S41.

2. Configuration wagfngrmal with all fli nts at a groes weight at
take-off of 13,200 pounds with c.g. at 27.u4% m.a.c., gear up. Total
useful load included 30Owgallons of fuel, 2& gallons of oil, 525 pounds
of nallast in the amminition boxes, and the pilot, 11 radio equipment
installed; fourg Fhcal. Y.G. in each wing, wing flaps neutral, carburetor '
cold, and gear up.

3. High\ speeds in level flignt a4t 2700 rpm with mixture auto-rich,
cowl flapeegldsed, and oil and intercooler flaps neutral.

Intake Manifold Exhaust Back

Altitude True Speed Preassure Ppessure Brake Turbo
. MPH "Hg. "HEg. ucrsepower  RPM
5,500 329.5 53.5 R4 2000 14,400

*#27 ,000 £17.0 5e.2 30.4 2000 18,250

27,800 i4115.0 50.6 29.5 1950 18,250

#Critical Altitude for 18,250 limiting turbo speed.
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4. Cruising Speed at 12,250 feet with mixture as specified, cowl flaps
closed, and oll and intercooler shutters neutral.

“Intake
Manifold True
Pressure Mixture Engine Speed
"Hg. Setting RPY¥ HPH
52.C A.B. 2700 258.0
35.0 A.E. 2400 23805
32.0 A.R.- 2250 AR .0
33.0 Lol 20538 277.0
32.1 - 1750 232,05
32 .0 A.L. 1320 253.2
25.0 A.L. 1920 21%.0
S. Clish performance at 2700 rpm with mixtome suto-rich and cowl,
2il, and intercoolsr flaps wide open.
Intaxe
Eats of Handhe I True
Altitude Ciimo Zragsure Brake Speed
. % Fe./Min. "Hg. Zorsepowar MPH
o] 2205 Sl 2000 164.0
5,000 2215 52.6 2000 176.5
13,000 2120 52.2 2000 191.0
15,000 2020 52.0 2330 206.5
20,000 200 2.1 2000 224.5
#23,800 1805 52.6 2000 210.0
25,000 635 50.2 1915 2L3.5
30,000 1240 1.9 1620 256.5
35,000 505 3.0 1370 —
S/C 33,000 130 28.0 1205 —_—
A/C 406000 0 26.6 1170 —_—

#Critical altitude in climb for 18,250 limiting turbo speed.
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6. Airspeed indicator error -ith Manning-Bowman type D-1 pitot head
located 41-1/2% inhoard laft wing tip, 26-3/8" ahead of the leading edge,
and approximetely 2/4* above the chord line.

Water
Indicatad Column Calibrated
Airspeed Airspeed Airspeed Installation
MPH HPE MPH Error MPH
180 179.5 1856.5 7.0
?_:_‘3 2}9-5 m-o —8 -5
26:: 2!-’ 05 269-3 -gl5
280 280.0 290.5 =13.5
X0 293¢ .= 312.3 -12.5
320 31935 33343 -14.0

C. Discussion

1. This airplane caugnt Tire in the g and was grcunded before
coxparstive tests witn otaer ;rcpe 1ler§ cou Ore flight

:J':ly ms made with the hub culfs remowméd\from t _.l.t"' j*ﬂpeier.

Res:lts showed an increase of approxmamtely 1 Tp!

CMSinb range.
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2. Fire in the P-L7D, Numbder'2-7.4516, resultes froz a loose coupling
on tne left exhaust manifold,adjacsnt tc the turbo. The fire wall around
the manifolds offered partdal protection, however, the heat was intense
encugh to partially meltedown the bulk head over the turbo, the left
rudder pulley was burnt'\badly, the gasket on the air duct frou the turbc
tc *he carburetor was burnt away, and the fusel: e skin and formers were
warped from the, bpBax jtc tne tail wneel.

3. Twol therdocouples were installed on this airplane for the pur-
pose of investizdting temperaturess in the fuselaje resulting from the
standard™turbo installation; one was suspended approximately 2" ahead
of the tail wheel, and the other adjacent to the push-pull rod directly
over, tHeiturbo. The highest temperatures obtained under all flight
conditfens with the thermocouples in these positions were as follows:

Tail wheel temperatures of 150°C were obtained at take-cff with
the tail wheel in the down position. Uncer all other fiight conditions
the maximum tail wneel and pusn-pull rod temparatures were 50° and 60°
respectively.

For further investigation the push pull rod thermocouple was
moved to a position on the bulkhead over the turbo adjacent to the right
rudder eable pulley. When the break occurred, this thermocouple read
150°C even though the broken manifold was on the other side of the fuselage.
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The pilot closed the turbo st the sign of smoke, but fully opened the
turbo several times in order t¢ investizate the cause. It is balieved
that this greatly increased the damage first dcne to the airplanse.

Any simultaneous occurrence of smoke with 2igh taermocoupis
temperatures and rerc tachometer readings with subsegquent drop in mani-
fold pressure should immediately warn the pilot to close taa turbc and
tc leave it in the "off" position.
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Prapared by WINTOW R. WEY, 1% Ut., A. C.
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