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4 LABCATORY-TESTED COHSTANT-LEVEL OIL SUMP TO PRAIVELT
AXBRATICH CX SCAVELUGED OIL FROI ALl AINCUFT EFGINE

By I. Irving Piskel and Eownrd D. Plumly

SOMMARY

A corbinati 511 sump end seavengo punp wes eonstructed to
cliuninrto gome of tho oil-ayetnm difficulties ir an aireraft cngine
that rcault frou tho aeraticn eof the seavanved cngine »il and the
ir-locik of tho neavango pwap. Air 1s prevonted from entoring the
ecrvengo vwip by n eolumn of oil in the sump abovo the pumd inlot.
Thie column of oil is raintained by returning somo nr all :f tho
coavongo=oury dolivory ty tho sump. An aotematie velvo, csntrolled
by tho oil level irn the sum», regulatos tho flow of tho cil bypassed

o the a°
guiP.

Loborntory cil-seavonge tests were eonduetod with o conetnnt-
lovel o1l suzp ot see level and the valuc of such e device for pro-
ronting o0il aopntinn nnd senvongo-pump nir-locik was dotermined.
Those tents shoved that tho dovice dcos prevent tho aeration of
seavensed oil ard sc re-pup nir-leek. Tests of the devieo
nder econditiecns sirmlat altitude flight, mted on a nulti-
cylinder full-ecsle ongin 1 a8 torq stand, =nd in fli ht ar
warranted by tho rosults of the laboroatory tests. Dotnils of the
conntrmotl [ tha céovico are inecluded

LITRODUCTIO

stigntd oscribed in this rowort i: rt of t} =

{ the sroblen ef engine 21l seavenging rogucsted by the

e, Matoriel Comnend. The verk rororted coverr sco~

tory tosts of a coastant=lcvol erankerso oil suup that

te vrevent the morntion of seavenged 21l =rd tho air-
70 NUNM.

In prozont oil systona tho neration of the seavongod oil oceurs
beesuso tho seavonge rump, whieh circulnates oil {rom tho engino sump

to the oil tank, har o capaeity &s great as tvice that of the pros—
auro puz», which cireulntcs oil from tke tark to t giro, Tho

1€ e .
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excess capacity of the scavenrce pump is satisfied with crankcase gas
that flowe to the oil tank with the oil where it cften produces oil
foan. ifficient foan can accumulate to £ill the oil-tank air
spac2, the oil-tank vent line to the cr-nkcas and the crankcnse.

Ten this foaming condition exists, oil foem is observed to pour from
the engine breather. The 0il lost as foam czn represent an appre-
cinble part of the total oil supply.

A mecond oil-system difficulty thnt is attritutable to over-
capacity of the scavenge pump is the frequent loss of prime, which
occurs when tne scavenge pump has removed all the availsble oil from
tie engine oil sump. At altitude, vhere the atmospheric pressure is
lo¥, the scrvenge punp is slod to prime and sufficient oi n accu-
milate in the crankcase to cause some o0il to be lost through the
npeine breather with the blow-hy rases. It is helieved that many
instances of o0il loss frem the engine breather are errcrneously attri-
tuted to oil foaminy when an air-locked seaverge pump is really at
fault.

4 combination sump and pump that maintains the oll level in the
sunp at a specified height sbove the scavenge-pump inlet nas becn
constructed snd tested at the NACA Aircraft Engine search Laboratory
daring the pericd from October to December 19L3. The maintenance of
a column of oil abcve the scavsngo-pump inlet at all times during
level or near level flirht, no matter what the rate of flow of oil
into the oil sump may be, prevents air from entering the scavenge

purp to asrste the oil or te air-lock the pump. The oil level in
the sump is maintained by an autematic scavense-pump-delivery bypass
valve which returne some or all of the scavenge-pump delivery to the
enrine sump a2g required to maintain the sump oil level,

DESCRITT D ATICY CF CONSTANT-IEVTEL GIL SUME

A sketch of the sump ar cavenge pump is shown in figure 1.

Thz pump P 1is atlached to the under side of sump A and is driven
by hollow spindle S, rurning in tearinp and B'. Spindle 5
& powered from the engine escory drive through gear G. Sump
11 flows to the pump inlet through tu T. The largs channel in
bearine R 1is provided to conduct pump delivery oil to spindle S
vhere an automa'ic valve arrangement contrnis the quantity of cil
bypassed back to the cil sump.

The automatic bypess—valve mechanism ie made up of spindle S,
rotor assembly K, =2nd sleeve valve V (figs.l and 2). Fotor
assenbly R 1s mounted on spindle S and turns with it by mesns of

in 8y, which is fastened to S and extends through cem slot R,

-

in sleeve Ry. Rotor assembly R is free to rotate on spindle S
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oil flow to tho sump stoos, the oil lecvel, and with it tho rotor,

drop to tho lowcat rotor position. Bypass vorte V, and Vp! nre
wido cvon ~nd, if the verious ports end chennols in the bypros oystea
aro lnrge cnough, 11 the seavenge—vump dolivory is sont back to the
swme 4 mininum oil-sump levol is thus ootablished thrt is sufficicat
to kcew tho scavengo purp nnd its inlet filled with 21l in 1lcvol or
neer level fligzht rt all times. Aorntion of the c¢il by the ceavenge
pamp rnd lose cf primo doea not oecur. 0il foruiing is miniaizod -nd
crankensc flonding duo to slow scrvengo-pusp rrining ic provented.

Losa of ac~vrnpo-pwi prime will occur with this sumy during o
steep divo or inveried flighit. Vhen noranl flight is roswicd, tho
surp trrnss valve will te opon for o short tino and the seavengo nump
should rrinc mere quickly than tho seavenzo rurm of = convontionsl
0il systen, which munt reqoave the air fron tho vump ~2grinet tho flow
rosistancc of the oil in tho lince to tho oil tnnk.

DISCUSSION
Tost Resulto

Lobaratery toats of a geavongo puwmn—suin comoination similar to
the one described in tnis reuort have shown that the device is reliable
and satisfactorily fulfille its function at spindle rotntional sreecds
as low as 7CO 1pm. The whirling of the rotor masembly rroduces little
or no aeration cf the oil. BSome oil-foam breaking is accenplished by
the mechanical and centrifuenl action of the rotor o the oil foam.

Desisn Recommend-tinns

Aerztion of the sump o0il by tho raturning bypacsed 2il is avoided
if pvrovision is mede for introdaci tais byposscd oil below the oil
level in the sumo. If tho Pypassed oll is permitted to atrike the
0il surfece or oven the walle cf tho sumu at hish nmpeeds, considerable
air will be mired with the oil., ZXor this rcaso:, the throttling
byrass vorts corresponding to V, and Vo' should be imaersed in the
0il. In the design described, the bypass vorts Vs and Vao! are
covered by 2 column of oil inside spindle S5 reaching to worts ¥y
and V!, which are large and always onen wide. This oil colum
will alwvays bo vresent no matter what engle the o0il surf-se in the
sump may assume relative to the sump axis during norhorizontal flight.
Ports V3 and V3' should be located woll belew the minimum oil
level. The oil~level conirol mackanism should be desisned to ocernte
at engine soceds as low as one-half the normal idling srecd.




A wrouosed method of attachment of the eonstant-levol eump to
tle engine crankease is sehemntically 1llustrated in figure 3. The
eraet method of drivin-s the spindle is not shown breause it will
denerd on the desipn of the accessory seetion of the engine. The
solenoid valve shown on the scavenge-»urm broass line is used to
shut off the bypassed oil flow In the event of failure of the sump
oil-level eontrsl mechanism or when the engine is rotated at speeds
too low to causo the oil-level corntrol mechanism to orernte, e£s
durirg enzine storting. Yhen il byoess syctem Lo elosed, tho
gumo and pamp will operate in tho same mauner as eurrent seaveage-
oumn systenms.

Aircraft Evgine Research Lzboratcry,
tional Advisory Committee for Aeronautics,

Clovelard, Ohilo, April &, 194,
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Flgure 1. - Schematlc view of constant-level oll-sump assembly.




(o) Byposs port open. (b} Byposs port closed.
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Flgure 2. - Detall of oll sump level control valve.
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Flgure 3. - Proposed sump ottachment to
cronkcose.
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