
Sept. 2, 1943. C, E, LUCKE 2,330,065 
FIN CONSTRUCTION 

Filed Oct. 8, 1941 

NWNOR 
Cearáas 2. Ezac fee 

742, 7 a.4. 
AcRNEy 

  



Patented Sept. 21, 1943 

UNITED STATE 
( 

2,330,065 

S PATENT OFFICE 
Charles E. Lucke, New York, N.Y., assignor to 

United. Aircraft Corporation, 
Conn., a corporation of Delaware :ast Hartford, 

Application october 8, 1941, serial No. 414,141 ... 
3 claims. (CI.25-261). ... " '' . . . . . 

This invention relates to imprevetheritsinheat 
transfer devices and has particilar reference to 
improvements in heat transfer devices of an ex 
ternally finned cylindrical type such as the cylin 
ders of internal-combustion engines. . . . . . 
An object of the invention resides in the pro 

vision of an improved fin and jacket structure 
for heat exchange devices, such as internal-corn 
bustion engine cylinders, particularly arranged 

applied to the devices. . . . . . . . 
A further object resides in the provision of 

improved heat transfer and is air controlling 
means of the character iridicated particitlarly 
designed to improve the distribution of coding 
air and facilitate the entry of the air 
out of the heat transfer structure. . . 
Other objects and advantages will be n0re 

particularly pointed out hereinafter or will be 
come apparent as the description proceeds: - 

In the accompanying drawing, in which like 
reference numerals are used to designate similar 
parts throughout, there is illustrated, in several 
modified forms, a suitable embodiment for the 
purpose of disclosing the invention. The draw 
ing, however, is for the purpose of illustration 
only and is not to be taken as initing or re 
stricting the invention since it will bö apparent 
to those skilled in the art that various changes 
in the illustrated embodiment may be resorted 
to without in any way exceeding the scope of the 
invention. . . . 

In the accompanying drawing,'Fig.1 is a some 
whatschematic transverse sectional view through a group of engine cylinders showing fins and 
iackets, constructed according to the invention, 
applied thereto. . . . 

Fig. 2 is an elevational view of an “engihe 'cyl 
inder showing a jacket and fin-arrangement, con 
structed according to the invention, applie?i 
thereto. . . . . . 

Fig. 3 is a somewhat schematic sectional view of a single engine cylinder showing a somewhat 
modified form of jacket and fin arrangemefit on 

into and 

structed according to the invention applied 
thereto. . . . . . . . . . .8 s : - 

Fig. 4 is a transverse sectional view of a frag 
mentary portion of an engine cylinderjacket an 
fin construction showing a modified form 6fair 
entrance opening in the jacket andfin arrange 
ment, and . . . . . . . 

'Fig. 5 is a transverse sectional view similar 
to Fig. 4 showing a still funrther riodified form 
of air entrance opening. 

'It is at present common practice to provide 

l5 vided 

heat exchange bodies, such as engine cylinders 
with external annular first for transferring heat 
from the cylinders to a streath of coolingiairflow 
ing past: the cylinders and it is also known to 

-5 provide jackets or baffles for closing off the inter 
cylinder spaces and constraining all of the air 
passing through; the engine to flow through the 
inter-fini-spaces around: the engife cylinders and 
i-cylinder heads. In all known arrangements: the 

to reduce energy losses in the flow of cooling airl.0 fins, and particularly the eylinder barrel fins, ex 
tead entirely aroundtke individual cylinders and 
maintain substantially the same radial-depth and 
*the saihe spacing for the ientire cylinder circum 
iference and the cooling air entrance spaces pro 

‘the baffles or jackets expose: the peri 
pherial edges of the fins to the entering stream of 
cylinder cooling air. It is conceived that this 

causes large losses: in the energy arrange 
6f the coolingiair stream and is also responsible 

20 for an unequal distribution of air flow around 
the oppositesides of the various cylinders and a 
fluctuation of cooling air flow over particular cyl 
inder areas. . . . . . . . . . . . . . . . . . . . . . 
* It is among the objects of the present inven 

25 tion to facilitate the entrance of the gooling air 
to, and exit from the firined-areas of the cylin 
"ders to thereby minimize the losses in the energy 
of the cooing air-streatin and also to 'stibstan 
tially equalize the distribution of the cooling air 

30 areund-the-cylinders and maintains the air flow 
in a steady conetition to promoteth 
to the cooling air stream as it passes into and 
'through the heat exchange structure. . . . . . 
'With these-objects in view, the fins are-divi ded 

35 at the upstream and downstream sides of the cyl 
inders, with reference to the direction of cooling 
air flow; byproviding suitable registering notches 
in the individual 'fins, as particularly Eltistrated 
in Figs. 1,3,4 and 5. In Fig.1 the numerals fo 

40 and P2 generally indicate two cylingers tsf the 
forward-row of a two row racial engine and the 
numeral £4 generally indicates a cy.Finder of the 
rearrow. En Figs. 4 and 5 the numeral fogen 
erally indicates a cylinder, which Enay be any 

:45 one of the cylinders mentioned above or may be 

50 ticular type of engine or any particular 

: a cylinder of an entirely different type of air 
cooled engine since the arrangement shown in 
Fig.1 is for convenience in illustration only and 
the invention is in no way Fimited to any par. 

'of-engine cylinders. The cylinder, gener 
indicated by the numeral 1-0 in Fig.2, may 

also be the cylinder of any desired type of air 
codied engine having any desired cylinéier far 

55 E. and the cylinder generally indicated 

  

  

  



2 
at 6 in Fig. 3 may also have any of the appli 
cations indicated above Since the principal dif 
ference between the form of the invention shown 
in FigS. 1 and 3 resides in a modification of the 
jacket shown in Fig. 3. 
The fin notches, as indicated at 8 for the up 

stream notches and 20 for the downstream 
notches, divide each fin into two parts disposed 
at opposite sides of the cylinder, as indicated at 
22 and 24. Jacket sections as indicated at 26 
and 28 overlie these respective fin portions sub 
stantially or actually in contact with the periph 
eries thereof, the jacket portions terminating at 
the corresponding sides of the fin notches, as is 
clearly illustrated, to provide air entrance and "l 
exit openings in the jacket structure. Along the 
edges of these openings the edges of the jacket 
portions are slightly curved and may be bent 
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at Some suitable location and which may include 
exhaust gas actuated means for inductively in 
creasing the flow of cooling air through the en 
glne. 

It is also contemplated to provide Vanes or 
Separators, as indicated at 42 and 43 in Fig. 1, 
to divide the airflow and insure an equal flow of 
air around the opposite sides of the various cyl 
inders in those installations where there is a 
tendency for the air to divide unequally or to 
fluctuate in its passage in opposite directions 
around the individual cylinders. Such Vanes or 
dividers may be applied to all of the cylinders in 

inwardly into positive contact with the finipe 
ripheries, as is particularly shown in Fig. 1, or 
may be beaded outwardly, as indicated at 30 in 
Figs, 4 and 5, to provide an easier entrance open 
ing for the cooling air. . . " 

Preferably the notches or gaps between the 
adjacent ends of corresponding fin portions are 
of sufficient size to provide air entrance and ex 
it openings the lateral halves of the circumfer 
ential boundaries of which have an area at least 
as great as the frontal area of the inter-fin Spaces 
at the corresponding side of the cylinder to pro 
vide a free rather than a restricted entrance or 
exit opening for the cooling air. 
The notches separating the two portions of the 

individual fins may be of the same shape or 
may be of different shapes, as may be found most 
advantageous in any particular installation, and 
the notch shape may vary, several different 
shapes being shown by Way of example in Figs. 
1, 4 and 5. In Fig. 1, the notch is constituted by 
a simple partly circular cut out while in Fig. 4 
it is formed by a V shaped cut out having Sub 
stantially straight sides and in Fig. 5 it is formed 
by intersecting circles giving substantially con 
vex end portions to the opposite fin portions. 
Any one of these various forms or any other form 
found to be especially advantageous in any par 
ticular installation may be used without in any 
way exceeding the scope of the invention. 

It is also within the scope of the invention to 
provide separate fin portions of somewhat less. 
than semi-circumferential extent with the adja 
cent ends of corresponding fin portions at the 
same side of the cylinder separated by a space 
or gap. This construction has particular appli 
cation where the fins are attached to the cylinder 
rather than being formed integrally therewith. 
In the form of the invention shown in Fig. 3 

the cylinder and fin construction may be the 
same as that shown in Fig. 1 but in this case the 
jacket portions 32 and 34 are shown provided with 
extensions at the air entrance and air exit loca 
tions, the air entrance extension being indicated 
at 36 and the air exit extension being indicated 
at 38. The extension 38 may be provided With 
an outwardly flared or beaded end portion 40-6: 
to facilitate the entrance. Of cooling air Or may, 
if desired, be connected to a suitable cooling air 
conduit, not illustrated, which may lead from 
some portion of the airplane such as a wing lead 
ing edge, and may include an induction fan if 
such a feature is desirable. The air exit exten 
sion 38 may lead into the space within the cowl 
at the rear of the engine or may, if desired, be 
connected with a cooling air exhaust collector 
which may be led to the exterior of the aircraft 

20 

30. 

40 

55 

60 

, 70 

75 

a particular engine installation or may be ap 
plied only to those cylinders with which particu 
lar difficulty is experienced in obtaining an equal 
airflow around both sides thereof. 

In addition the advantages enumerated or in 
ferred above, a further advantage resides in the 
division of the annular fins into separate por 
tions in that this division relieves stresses in the 
fin structure, particularly those stresses incident 
to heat expansion of the cylinders. This advan 

...tage, may be found of particular importance 
where the cylinder and fins are formed of dif 
ferent materials. 
While a suitable mechanical embodiment in 

. Several slightly modified forms has been herein 
above described and illustrated in the accom panying drawing for the purpose of disclosing 
the invention, it is to be understood that the in 
vention is not limited to the particular embodi 
ment So illustrated and described, but that such 
changes in the size, shape. and arrangement of 
the various parts may be resorted to as come 
Within the scope of the sub-joined claims. 

Having now described the invention so, that 
others skilled in the art may clearly understood 
the same, what it is desired to secure by Letters 
Patent is as follows: 
1. Cooling means for an air cooled cylinder 

comprising, circumferential fins extending out 
Wardly from the exterior surface of said cylinder, 
Said fins being Spaced apart in a direction axially 

5 of Said cylinder, a jacket surrounding said cyl 
inder and said fins and forming with said cyl 
inder a cooling air passage for directing cooling 
air over Said cylinder and said fins, air entrance 
and exit openings in said jacket for passing cool 
ing air through said passage, said fins having 
cut-away portions immediately underlying said 
air entrance opening in said jacket. 
2. Cooling means for an air cooled cylinder 

comprising, circumferential fins extending out 
Wardly from the exterior surface of said cylinder, 
said fins being Spaced apart in a direction axial 
ly of Said cylinder, a jacket surrounding said 
cylinder and said fins and forming with said cylinder diametrically, opposed cooling air pas 
Sages for directing cooling air over said cylin 
der and said fins, air entrance and exit open 
ings in Said jacket at opposite sides thereof for 
passing cooling air through said passages, said 
fins having cut-away portions immediately un 
derlying each of said openings in said jacket, 
and a vane bisecting at least one of said jacket 
Openings, and the respective cut-away portions 
for dividing the air passing through said open 
ing between said opposed cooling air passages. 

3. The arrangement as set forth in claim 1 in 
which the edges of at least one of said jacket 
openings are curved to facilitate the flow of air 
into or out of said openings. 

CHARLES E. LUCKE. 


