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are required for an efficient cooling of the cir 
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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, in advance of the cylinders. The 
coil is enclosed by the cowling and lies within 
the circumference è of the crank case so that it 
does not addin any degree to resistance to flight. 
The lubricant is forced through the coil by the "" 
pump. 31, after being drawn from the engine, and 
is subjected to the cooling effect of air whic 
passes through the openings 27 in the cowling... 
The cowling supports are utilized for securing. 

the cooling coil in position. Spaced brackets. 
composed of plates 40 and 41 are arranged on op 
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 a 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; : The front. Sections are 
formed with a flanged portion 45 which with the 
flanges. 44 clamp,the bracketS in a fixed position: 
the front rodsections extend through: the COW 
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 will be rigidly mounted. When 
LLLLLLLLSS S0SS S SSSYSSSSSSS0S S 
- It will be...seen that only a few loops of tubing 

culating lubricant, thus providing. an inexpen 
sive structure both with respect...to manufactur 
ing, and material cost. Furthermore, the cooling 
coil is compactly, arranged and presentSino-fron 
tal surface extending 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 advantageous and 
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 spirit,or Scope of the invention. 
*:::What is claimed is: '... ". . . . . . . . . . . . . . 
::1. In a radial internal combustion engine...for 
aeroplanes, a : crank case, having a reduced for 
wardly extending portion, and a circulatory lubris 
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 
aniaxial extension of the...largestiperipheral por 
tion of the crank case. . . . . . . . . . . . . . . . . . 
2. In a radial cylinder internal combustion en 

gine for aeroplanes, a ; Crank ca.Sehaving, 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 
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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 
cylinders, a cowling at the front of the crank 
case, means securing the cowling to the crank 
case, and a circulatory lubricating system for the 
hearings of said engine, including a lubricant 
cooling coil between the cowling and the engine, 
and Supporting means for the coil fixed to the 
cowling securing means. 

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 
having openings in 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 cooling coil 
housed by the cowling in the path of air passing 
through the openings, and means including 
bracketS. renovably Securing the coil as a unit 
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 cyline 
ders, 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 cir 
culatory lubricating system for the bearings of 
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110 Said engine, including an oil 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 115 
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. 

7. 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 
Said openings, and a common Supporting means 
for the cowling and the cooling means on the 
crank case. 

. . . ." EMMA F. WOOLSON, 
Eacecutriac of the Estate of Lionel M. Woolson, 
Deceased. 
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