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Subjeot: Grade 100/150 (14 T) Fuel
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‘eunstances surrouniing decision covered in reference message 1 394 dated

dareh 19‘50
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2. Due to excessive maintenance of the V-1630 enfAwes, the Bighth Adr
Force have docided to discontimie use of the grade 100/ (14 T) fuel and ye-

turn €0 the 100/250 (1 T) fuel in their fishter aixé The change will be
accomp.ishad by dumping future deliveries of 1 Ttu&iiut.o storage tanks con-
taining the 1§ T fuel thus diluting the amount ‘{;&hyhm dibromide as replace-
ment stook is deldvered, % B
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3 Use of 1% T fuel wna adopted 0. reedy excessive lead fouling of
spark plugs encountsyed with the grade / 50 products, This lead fouling

wag caused by the hish porcentase of AMdb mm TRL/U,9, gnllon) as it wns de-
tormined the fouling comdition whioh roruired clsaning or replacement of plugs
after £iftesn houra engine operatiom gould be greatly yeduced by ihcreasing the
amount of ethylene dibromide contémt in the fuel: The normal grade 100/150 fuel
scontains & theorotical am of wihylene dibromide pequired to dissolve or ab-
sorb ths lead 4n TIL and 1t formation of lesd oxide throngh reaction to
form lsnd bromides which sre discharsed throush the exhaust in the foym of an
extremely fine powlsyw ‘iﬁm. However, due to mnldistribution of the mix-
ture, design of indugtien Systems, and effect of supsrcharser operation it
developsd that thé emownt of dhylene dibromide was not sufficient to overcome
the plug foml: $tion ani therefore nn additional ons-half of the theoreti-

oal amount reiwited s added to the fuelyuaking a total of 13 T to insure ale-

4, \This additional amount of etaylene dibromide eliminated the plug foul-
ing end ineycased cleaning and replacemnt to £ifty hours; however,
subseq inspeotion revealsd a strons sorrosion effect on ths exhaust valve
soats thyoush the formetion of hyiro bromic asid, The velve sest material on
the V-1650 enzine is a silichrgme material which is hishly susceptible to the
corrosive effsect of hydro bromic aeid, and it was found thnt the valve seats
wore being corroded to effect a loss of .010 to .0l) inches at approximately
25 to 30 hours engine operstion. Since the total exhaust valve adjustment tol-
erance on this engine is .060" this rapid rate of corrosion would necessitate
engzine changes at from 125 to 150 houys operation. General Doolittle's decision
to revert to the normal 100/150 fuel was bosed on the fact it would be essier to

change plugs instead of engines,
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5« The corrosive action was not observed on Mm' aireraft with the
R«2800-57 engine n: the exheust valve seat inserts are of stellite whish
apparently is not affected by the hydro bromisc ncid in the concentrations en~
countered,

6e Prior to the use of grade 100/150 (1§ T) fuel, incroased meintenance
and deleterious effects from the use of the normal 100/150 fuel required cer-
tain modifications on all fighter alreraft, These were chiefly in the follow-
ing catesoriss:

as Beplocement of certain rubher seals and tubing dus to detpriora-
ting effect on rubbesr materiala,

be Intake and exhaust systems required reinforcement zg&-e ions
and fittings to withstand inoreased pressures and temperatures d incrsuse

in power. @ )

ce “‘usl systoms requived adjustrent tw increas gp capacity or use
of booster pump to maint fuel flow at high powers, Q

de Superchergers required resetting to at increased back
prassures and adjustment to eompensate for chonge,fi tical altitudes,

e. “nnifold pressure resulstors acemided more froquenmt inspeetion
and cleaning periods due to tendency of III rlidine t0 inorease sludging
of engine oil,

7. % %lla-ﬁuyua Ccm;nny have
experimental work on a yreduction of A
eircuit appesrs to be a solut F 3
1 0/150 grade fuel. Work is prod

d¢ a preliminary report to the effect
3\ resistance in the high tension ignition
{s aliminating plug fouling with the
o3¥inT on replooing the presently used re-
sistors, 1500 to 2500 ohms eoybeity with 500 ohm pesistors which will gzive a
much hotter plug. This appa¥en tenls to provent the settling out and de-~
positiod of lead oxide on the ®lactrodes, However, it is reported that this
change reduces the ove ife of the plug from 100 to approximately 50 hours,

or 507 _ \

8. The Force are givings consideration to employins both
the grade ' grade 100/150 fuel in their fighter aireraft by using
the 100/130gxr wing and belly tanks amd putting the 100/150 grade in the
auxiliary“Smd \vi®in fuel tanks. This would give a happy medium and emmble air-
eraf't iili%e the 100/130 fuel for long ranze low oubput cruise comditions
on the omtgoins escort flights and shange over w the 100/150 fuel for combat

pn flight, It 1s considered this arrangement san be developed satis-
factorily in view of the faot all fighter stations now carry o stook of the
100/130 grade fuel for transient aireraft; huwever, the s tock, s tovaze and
supply faecilities would be the governing factors,

For the Commndins General:
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