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A four mon team from Lockheed (Burden, Taylor, Keller, Burrell) departed SFO 0800 on the
st of January to address saefety of flight problems encountered by the Army pilots flying
the YO0-3A ot Long Thank, Vietnam. The followlng are the problems addressed and solutions.

l. Tnglae stoppage in flight.

2. Engine stoppage after take~off,

3+ Incomslstent RPM during engine run-up prior to take-off.
4, Excessive fuel consumption,

9. Uneven fuel consumption between tanks.

6. Fuel tank selection deficiencies.

Te Flight procedures.

Ltem L - Engine stoppage in £light.
Lt wag Tound after flight test and system analysis that engine stoppage could occur from
fuel starvatlon lnduced by previous fuel system usage. If the vapor return lines to and
wWithin the ruel cells are clogged or crimped engine stoppage could occur due to excessively

rich mixture, Also, with the fuel selector on BOTH fuel can be vented overboard as all fuel

will be returned to one tenk. This situation can no longer occur due to the elimination of
the BOUH selection,

¥Vrom Clight test data it was also found that with one empty tank and the selector valve on
BOTH the engine fuel pump would suck alr into the lines from the empty tank and cause rough
runndng or engine stoppage. A fuel system modlification has been completed on 5 alreraft to
date %0 eliminate these problems, and completion on the remaining 3 is expected shortly.
Fuel system meodifications are as follows:

1. Installation of a rigld tank vapor return line to assure no possibility of line
closure and resultent engine malfunction.

2. The additlon of a fuel selector valve fixed step plate to delete the BOTH position
and functlon and, to provide positive stepa for LEFT and RIGHT selector positiona.

3. The addltion of a revised shaft between the fuel selector valve and the selector
gear box to assure fall-safe operatlion in conjunction with the new fuel selector
valve step system. . -

b, The addition of a fixed link in the alternate alr valve to Lmmobilize the 'autsc-

matle' alternate alr function. Deletlion of this function does not affect the manual
control for alternate alr but eliminated the introductlon of hot engine compartment

alr during normal operatlons with resultant power losses.
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2. 'The boost pump switch in the pllots compartment was relocated to a new position
adjacent to the starter button on the main instrument penel for ease of access
during normal and emergency operations.

6. A new accesa door in the wing-to~fuselage falring was added to provide better
access Lo the maln fuel strainer for daily malntenance.

Item 2 - Eogine stoppage after take-off,

Engine fallure after take~off is caused by two conditions, 1) introduction of engine compaxe
rent ailr through the alternate air valve, and 2) ecylinder head temperatures above 2000 Centie
prade. The alreraft in the non-modified confipuration with the automatlc slternate alr
feature operated at tluwes with the alternate alr In the equivaleat of hot air position, de-
pending on atmospherie conditions. The alternate ailr modiflcation is covered above under

the Tuel system modiflcations enumerated in Ttem L.

Item 3 = Inconsigtent HPM during engine runeup prior to take-off.
Incongistent RPM readlings et run-up were determined to be caused by the alternate air sutoe
patic system. From visual observation it was determined that, in fact, the alternate air
valve was moving durlng englne run-up, and therefore, during flight. This condition was
eliminated by the deletion of the automatic funcilon.

Ttem b = Excessive fuel consumption,

Several aspects of an lmportant natuve must be consldered. First, the YO-3A operated for
maxinua endurance, crulsing et 75 knots wlth 5 pounds fuel pressure, will use 5.2 gallons

per hour, and therefore will give a total flight time of 5 hours before fuel is totally
exhausted. Second, wlith the unmodified fuel system it was possible to have the fuel selector
on BOTH position and to vent fuel overboard due to vapor return line malfunction. Third, the
fuel volume Lncreases by 1H with each 10° rise in temperature. This along with the practlce
of fueling the aircraflt durlng the day and flylag the alrcraft at night without topping off
the tanks prior to night take-off does not utillize the maximum endurance capability of the
aircraflt.

To assure that no unknown anomalles exlst pecullar to the area of excessive fuel consumption,
a test flight was conducted on alreraft serial 18006 with all of the latest fleld modifica=
tions installed. This test was conducted during the day with full tanks. With the cruilse
made at a fuel pressure of 5.0 psl at approximately 795 knots Indicated Alr Speed and 1500

to 2000 feet altitude, a total flight time of 5 hours was demonstrated. It should be noted
that approximately 3.7 pounds of fuel remained in the tanks and that fuel leating was done
ot day time temperatures.

ITtem 5 - Uneven fuel consumption betw en tanks,
From test £lights 1t was found that with the alreraft fuel selector on the BOTH position the
vapor return tine could return fuel to only one tank and 1f that tank was full it would venb

fuel overboard giving a visual Indication from the fuel gauges of uneven fuel usage.

Yapor return lines were replaced and the fuel selector now has the BOTH position removed
ellminating this problen,
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Iten 6 = Fuel tank selectlon deficlencles.
fuel gelector detents become weak alter a period of uwsage and there were times when the
pilot was in doubt ms to the positlion of the fuel valve gelsctor. This condition vas
cleared and 1s covered in fuel system modificationa enumersted under Item 1.

Item 7 = ¥lizht procedures.

Fliteen test Flights were conducted at Long Thanh demonsirating fuel consumptlon, alternate
div effects, end engine fallures, to fourteen Avmy pllots. The engine was allowed to fall
from Fuel starvation approximately 8 to 10 times on esch flight and started egaln in dives,
yaws, and in every unusual configuration.

Prom dota obtained during these flights and from data and analyses conducted in CONUS we

have prepaved a separate document coverlng our recomsended flight operational procedures.
We have also prepared recommended maintensnce procedure changes.

Recommended YO-2A Flisht Procedures

NOTE: TP a fuel tank was run dry on a previous f£light, momentary fuel starvation will
oceouyr after approxlmately 30 seconds to one minute of operation due to trapped
aivr 1o the fuel line. Momentary use of boost pump when changing tank will preclude
engine stoppage.
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2., After start change the fuel melector to Right Hand teank and hilt low boosth, then change
the fuel selector buck to Left Hoand teuk.

3. Teke off and c¢limb on Left Hand tank.

b, Crulse: Change to Right Hand tenk and hit boost pump untlil engine runs rough, then
release., I tank had been run dry previocusly, stand by for 30 seconds to clear all
alr out of the fuel line systen.

5, If it 1s necessary to deplete fuel completely, always deplete from the Right Hand taonk.
After reegbart on the Ieft Hand tank, hit boost pusmp again to remove all air from the
fuel lines and ensure englne rung smoothly.

6. Re=start procedure from cruise configuration and depleted Right Hend tank is as follows:

#. Switch to left Hand tank.
b. Hit boost pump until fuel pressure reads 4 pal gnd/or englne runs smoothly.

7. Clisb configuration is 70 to 80 knots IAS, full rich, full or part throttle as required
for wissilon or englne temperature control.

8., Iong range crulse power sebtings are as follows:

a. 2150 to 2250 RPM

b. TO to 75 koots TAS

¢. 5 pgi fuel pressure

d. 1500 to 2000 feet altitude
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9, Note; Always hit boost pump when changing the fuel gelecior; alweys lnspect fuel
selector valve ateps for foreign objects befor any flight.

Gonclusion

I would congider the trip a succegs due to the fact, as a team, all safety of flight ltems
were solved and covvected, however, 1t 1s wy opinion thut the mleslon proflile used by the
nilitary pilots greatly veduce the effectabllity of the total covent weapons system. From
private interrogation it was found that most misslons were flowm at an altitude of 2000
feet and mission time of about 2-1/2 hours, The recommendation to Col. Brown, Project
Manager, is under congideration and I belleve a lower mission profile is in the maklng.
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