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+'This: mventmn relates to mternal combustmn
gangmes and more . particularly to the cooling of
circulating lubricant in-an- aeroplane .engine.
<. An-ohject of the invention is to provide a cir-
eulating lubricating system for aeroplane en-
gines: having a..cooling portion. arranged in the
air-stream in:a relation such that it will not offer
any additional resistance to progress through the
air. beyond that of the engine propet.

« Anofher: object of the invention is to provide
an "inexpensive’ and efficient cooling system::for
a circulating engine lubricating system.. -

- A further -object of the:invention is:to pro=
vide a radial aeroplane engine in which a portion

; of the lubricating - system encircles: the  crank

case intermediate . the:propeller and the cylinders
thereby:. forming ~an . efficient, compact coolinig
apparatus.

- Still .another object: of the mventmn is to px‘o-

¢ - yide a radial aercplane engine with a circulating

lubricating: system having: a conduit cooling.por=
fion encircling the forward-end-of the crank case;

protected by the engine.cowling: and supportedf

by.the.cowling support..

“Thesa and.other ohkjects of the mventmn will
appear from the following description . takes: iti
connection:with the drawings; wmch form 3 pa;rt
of this .specification; and:in which:

JPg. Y is a:plan view-of the fore-pa,rt ‘of ‘an

) alrshlp showing: the: engine and thes lubncatmg

system associated therewith; " -

- Fig. 2 is-a front elevation -of the: engme with
the propeller blades and cowling removed; -

. Figy 3 is-a fragmentary -sectional .view .of ‘the

engme showing .the cowling sunnort and the cooL-

mg :coil: securing means;: s

» gy 4-is.a sectional view of ‘the engme taken
on line 4—4 of Fig. 1;

Pig.:5 i§8 diagrammadtic ﬂlustratmn of the en-
gine Mibricating system. :

Referring to the drawings by cha?faéﬁel's of
reference, 10 renresents the cylindrical crank
case of an internal combustion engine, prefer-
ably of the Diesel type, from which a plurality

+: of cylinders 11 extend radially. The cylinders

are each provided with a single port 12 serving
as both the air inlet and the exhaust outlet, and
a fuel oil injection device 13 is preferably asso-
ciated with each cylinder. These devices each

¢ preferably include a nozzle and a plunger which

is actuated by means of mechanism extending
into the crank case to transmit motion through
an engine driven element (not shown). A valve
controls the inner end of each of the ports 12 and
such valves are actuated by mechanism extending
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through housings 14 md “nte ther grénk ease
where:: siitable - engiree dfiven: freans’: is ass0=
cinted therewith, The &ylimders: are securéd 1o
thie erank case By & pair-of Bands 1% which ens

gage the  eylinders: ‘adjacent: portions - besring

agsginst the crank case; such haards being ink tefi-
sion -which Isinitinlly’ greater than - that -pro<
dueed therein by explositm. forces dm:mg ‘operas
t:ronf of the engitn. -

The erank: shatt 16 extends axmlly tlmmgh
fi5e crank case and is providéd at its forward end
with a propeller 17, there being a suitéble:driv=
g contection: betweer the crank -shatt diid pio-
peller ahdoa secaring: meals 8 for retaining the
propeller axially upon:the crank-shaft. . Fhe fael
jrjection. devices gre-connected by conduits- 18
aad.fael oil i supplied thereto. from- & suitablé
source of supply. ‘The engine is eontrolled by &
lever 20 which wetumtes: mechanism: withine the
erank.edse to régulite the strokes of: the fael
ifjection . platgers” and . theveby determine the
guantity of the fuel ¢harges. Firther details of
the engine sofar déséribed can: be found: ibv my
Patent: No.- 1,896,387, dated Pebruary 7; 1933, the

applfcamon for which wsds ca-pemimg‘ heréwith. |

- The veat end of thié crank tase is secured: to
a;‘sﬁfiimttfing“f ring ‘21 by meansof bolts 22, and
such ring is supported at the-front:6f the fuselige
23 by struts:24.:. The forward-end 25 of the'érank
case extends in udvarice of the cylinders; and-a
disk-shaped: cowliy: 267 is - secured. thereto: by
Bolts: 28, suchicowling: béing formed: with & plu=
rality of openings 27 disposed: centrally in fromt
of . eachi-: of ~the: radially: exténding eylinders:

When:the propeller is: being rofated or when the

girship: is-in’ flight, dir Will pass-throagh-the

openings 27 and serve as-thecodling Hiedns fof
the cylinders, there beihigr . conventional’ ' héat
transfer ribs formed: ground the eplinders::

The lubricating system: comprises a~eircuisting -

systerm through which: the lubricant i sovéd: by
& pair of pomps 30 and 31 arradged it the casing
32 and driven by suitable mechanism from the
crank shaft. A conduit 33 connects the pump

30 with the reservoir 34, while a conduit 35-con- :

nects the pump 30 with the ducts arranged in-
teriorly of the engine and leading to the elements
to be lubricated. Excess lubricant collects in &
sump in the engine in the conventional gravity

manner, and is drawn therefrom by the pump-

31 through the conduit 36. The pump 31 and

the reservoir are connected by a conduit means
which consists of an upper tube 37 connected to
the reservoir, a lower tube 38 connected to the
pump 31 and a cooling coil portion 39 connecting
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the tubes 37 and 38. ‘The pumps and reservoir
are arranged: at the rear of the engine, while
the:coil 39 encircles the forward end 25: of the
crank  case, iin advance: of :the cylinders. The
coil is enclosed. by-the: cowling and.lies  within
the mrcumferenc‘ af-the crank: case so that it
does 'not add in-any degree to resistance to flight.

The lubricant is forced through the coil by the:

pump: 31, after being drawn from the engine, a.n_c_g

is- subjected to: the:cooling effect of air which' pl:
: ~cylinders; a: cowling at the front of the crank

passes through the openings 27 /in theé cowling:..

The cowling supports are utilized for securing:
Spaced brackets‘.’
composed of plates 40 and. 41 are arranged.on Op~<_.
;cooling coil between the cowling and the engine,

the cooling coil :in posmon

posite sides of the coil and are. clamped rigidly
thereagainst by rivets 42 which also pass through
spacers: 43.: The rods: 28 extend through the
brackets, and the plates 41 engage g flange 44 on

the rods.. The rods 28 are formed in:two.sec~:

tions; the rear section is screwed into the crank
case and the-front: section -‘extends through the
associated: bracket-and screws into:the front -end
of: :the.:rear: section;:
formed with .a flanged portion 45 which with the
flanges. 44 clamp’.the brackets in g fixed position;
The front rod:sections extend through-the cowl-
ing-:and nuts 46 secure the cowling: against the
flanged portion 45 of the rod.: -With this manner
of: securing the: brackets. the cooling coil can: be
readily assembled and ‘disassembled: relative “to
the engine, and.: w111 be rlglclly mounbed When
assembled : i

- It will be.seen that only ai. few loops of tubmg'
are required for an efficient .cooling.of the .cir-
culating * lubricant; :thus: providing - an: inexpen=
sive: structure- both. with respect to manufactur-
irig: and material cost..” Furthermore, the cooling
coilisicompactly:arranged- and presents no-fron-
tal'surface exténding beyond.that of the engine:
- 'While there-has been herein described in some
detail: a :specific;-embodiment  of: ‘the . invention,
which: is.deemed to be new and advantageousand
may: be: specifically claimed; it .is not to be under-
stood -that: the:invention -is limited to the exact
details: of the construction, as it will be-apparent
that:changes may be:made therein without de-
parting from: the sspirit.or scope of the mventwn
=rWhat. is claimed:is:: :

sdqIn-a radial mternal combusmon englne for
aeroplanes, a:crank’ case. -having a reduced for-
wardly extending portion,-and a circulatory lubri-
cating system. for the  bearings-of said engine,
including- a -lubricant. cooling’ coil - encircling: the
forwardly extending portion- of-the .crank. case,
said:coil-lying wholly. within-.a. zone: defined. by
ari-axial.extension of:the. largest per1phera1 por-
tmn of the crank case.: .

3x2: In a radial: cyhnder mternal combustmn en-
gine for:aeroplanes, a:crank -case ‘having-.a for=
wardly extending reduced portion, .a cowling for
the: front. end.of..the engine, said .cowling having
openings’in front. of: each: cylinder,.and a lubri-

The front.-sections: are:
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cant circuit including a cooling pipe loop encir-
cling the: forwardly extending portion of the
crank 'case  and ‘enclosed ' by the' cowling, said
loop being exposed to -air: passing through the
cowling openings and lying wholly within a zone
in advance:of and bounded by an axial extension
of 'the largest peripheral portion of : the crank
case.

-:-3, In an: internal combustion: engine' for aero-
planes, a crank case having radially extending

80

case, means securing : the cowling to ' the crank

. case; and 4 cireulatory lubricating system for the

bearings of .said. engine, including a lubricant 00
and supporting: means for the ¢oil fixed to the
cowling securing means.

‘i 4. In an-internal ‘combustion engine for aero-

:planes; a crank case having radially: extending

cylinders, a cowling at the front of the crank case = 98

having openingsin advance- of the cylinders, rods

-securing: the: cowling . to’ the: crank case, and ‘a

circulatory lubricating system for the bearings of
said engine,; including a lubricant : eooling  coil:
housed by the cowling in'the path of air passing: 100
through:.the . openings, and 'means including -~
brackets. removably securmg the: coil 4as a unif
to the rods.

5. In.an internal combustion engine for aero-
planes, the combination: of an engine having a
crank case and having radial: air-cooled cylin-
ders, a cowling arranged in front of the engine
and: having openings ‘direetly in: front- of the
eylinders and part 'of the crank case; and a cir-
culatory lubricating system for the bearings of 110
said engine, including anoil cooling line compris- -
ing pipes arranged between parts :of ' said open-
ings and the crank case.

. 6.. In :an: internal combustion engine for: aero-
planes, the combination: of ‘an engine having ‘a
crank case and having radial air-cooled cylinders,
a.cowling arranged in front of the engine and
having openings directly in front of the cylinders
and part of the crank case, and a circulatory: -
lubricating -system for the bearings of said en- 120
gine, including an oil cooling line comprising pipe
coils within the periphery of the crank case and
between the crank case and said openings.

-1..In an internal combustion engine for aero-
planes, a crank case having radial cylinders, a 125
cowling space in front of the crank case with ' °
suitable air- openings for the cylinders, and a cir-
culatory lubricating -system for the bearings of
said -engine, including lubricant cooling means
arranged ‘between the crank case and parts of 130
said openings, and a common supporting means
for .the cowling and:the cooling means on the
cra.nk case.
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