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2,113,939 

PATENT OFFICE 
213,939 
BAFFLE 

Edward I. Granville, Chicopee Falls, Mass, as 
signor to United Aircraft Corporation, East 
Hartford, Conn., a corporation of Delaware 

Application February 24, 1936, Seria No. 65,336 
9 Claims. 

This invention relates to improvements in cool 
ing means for internal combustion engines and 
has particular reference to the application of 
preSSure baffles to the finned cylinders of a radial 
internal combustion engine of the kind in com 
mon use for the propulsion of aircraft. 
An object of the invention resides in the pro 

vision of cooling means in the form of baffles 
constructed in sections which may be attached 
to the individual engine cylinders in such a man 
ner that the baffle sections are supported entirely 
by the respective cylinders and are removable 
from the engine with the cylinders without in 
terfering with any other cylinders or baffles and 
without the necessity of disconnecting any hold 
ing means other than the means for holding the 
respective cylinder on the engine. 
A further object resides in the provision of a 

System of baffles of the character described which 
Will effectively close all of the space between the 
cylinders and the cowl of a cowled engine except 
the spaces between the individual cooling fins of 
each cylinder, and in the provision of means for 
eliminating any tendency of the various baffle 
Sections to rattle, and for preventing chafing be 
tween the contacting surfaces of the various sec 
tions. Other objects and advantages will be more 
particularly pointed out hereinafter, or will be 
come apparent as the description proceeds. 

In the accompanying drawings in which like 
reference numerals are used to designate similar 
parts throughout, there is illustrated a suitable 
mechanical embodiment of what is now consid 
ered to be the preferred form of the invention. 
The drawings, however, are for the purpose of 
illustration only and are not to be taken as limit 
ing the invention, the Scope of which is to be 
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measured entirely by the scope of the appended 
claimis. In the drawings, Fig. 1 is a perspective view 
of an engine cylinder with a complete group of 
baffle sections applied thereto. 

Fig. 2 is a perspective view of a fragmentary 
portion of a baffled engine particularly illustrating 
a joint between baffle sections on adjacent engine 
cylinders. 

Fig. 3 is a top plan view of a cylinder showing 
the application of a head baffle section thereto. 

Fig. 4 is a front elevational view of a cowled 
engine showing the application of the pressure 
baffles and cowl to the engine cylinders. 

Fig. 5 is a side elevational view of a fragmentary 
portion of a cowled engine having a portion of 
the cowl broken away and a number of engine 

(C. 123-171) 
cylinders removed to illustrate the application of 
the cowl and baffles to the engine. 

Referring to the drawings in detail, the nu 
meral ?o generally indicates one of the cylinders 
of a radial air cooled internal combustion engine. 
This cylinder has a finned barrel portion f2, an 
enlarged finned head portion f4, inlet and exhaust 
ports 6 and 8, and rocker boxes 20 and 22 for 
enclosing and supporting the valve operating 
mechanism. The cylinder is also provided with 
One Or more spark plugs as indicated at 24 and 
may have an oil drain connection 26 in the form 
of a generally U shaped tubular member extend 
ing between the rocker boxes, 
The form of engine illustrated in the drawings 

is a two-row air cooled radial engine having a 
crankcase and a plurality of radially disposed 
cylinders arranged in staggered relation in two 
parallel planes about the crankcase. The entire 
engine is surrounded by a stream lined or drag 
reducing ring cowl 28. Such an engine depends 
for cooling upon a stream of cooling air entering 
the open end of the ring cowl and flowing be 
tween the cylinders and along the tops thereof in 
contact with the finned cooling surfaces of the 
cylinders and out through the open rear end of 
the cowl, thus picking up and carrying away the 
excess heat of the cylinders. While a two-row 
radial engine of the character indicated has been 
illustrated in the drawings and the description 
will, for the sake of convenience, be drawn in 
general to the application of the improved pres 
Sure baffles to this particular type of engine, it 
is to be understood that the improved baffles are 
not limited in their application to the particular 
type of engine illustrated, but may be applied 
to any air cooled engine having independently de 
mountable cylinders. 

In the type of engine illustrated, the cylinders 
are mounted in their radial staggered relation 
upon a crankcase 30 provided with suitable aper 
tures 32 surrounded by cylinder supporting pads 
or bosses 34. Each cylinder is provided at its 
crankcase joining end with an outwardly extend 
ing flange 36 provided with suitable spaced aper 
tures through which extend the hold down bolts 
38 for attaching the individual cylinders to the 
engine crankcase. 
According to the idea of this invention, each 

cylinder is provided with a pair of intercylinder 
baffle sections 40 and 42, and a head baffle section 
44. Each of the intercylinder baffle sections is 
attached at its upper end to the cylinder by 
means of a plurality of screws 46 which extend 
through apertures in the baffle section and are 
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Screw threaded into tapped wells provided in the 
material of the cylinder head; the apertures 
through the baffle may be suitably reinforced by 
means of an apertured plate or washer 48, if de 
sired, which may be permanently secured to the 
baffle by suitable means such as welding or rivet 
ing. At their lower ends the two intercylinder 
baffle sections are secured together and supported 
upon the cylinder by means of a suitable clamp 
ring or girdle 50 which is made in two halves, 
each half being permanently attached to one of 
the baffle sections. The two halves encircle the 
barrel portion of the cylinder as a continuous 
ring, being Secured together by suitable means 
Such as the eye and pin connection 52. These 
intercylinder baffle sections are shaped to con 
form closely to the contour of the outer surface 
of the finned cylinder and together overlie sub 
stantially one-half of the cylinder surface pro 
viding an air intake space upon the front side of 
the cylinder, and a smaller air outlet space upon 
the rear side of the cylinder. Each baffle section 
is preferably provided along its opposite edges 
With outwardly flaring flange portions as indi 
cated at 54 and 56. 
In order to provide a substantially air tight 

joint between the intercylinder baffle sections on 
adjacent cylinders, each baffle section is provided 
with a straight contact strip 58 permanently se 
cured upon the outer side of the baffle in such a 
position that when the baffles are applied to the 
cylinders and the cylinders mounted upon the 
engine, the contact strips on adjacent baffle sec 
tions coincide with each other. These contact 
strips 58 may, if desired, extend the entire length 
of the baffle section to provide a straight radial 
contact surface, but it has been found in prac 
tice that the upper portion of the baffle section 
is usually sufficiently straight, and near enough 
to a straight radial direction to render the ex 
tension of the strip for the entire length of the 
baffle unnecessary. The strips 58 have, therefore, 
been illustrated as extending only a short dis 
tance above the barrel enclosing portion of the 
baffle section. Between each contact strip 58 
and the contoured baffle surface immediately ad 
jacent thereto, there is provided a closure mem 
ber 60 having its outer edge either formed inte 
gral with, or permanently attached to, the con 
tact strip and its inner edge shaped to conform 
to the contour of the baffle, as particularly illus 
trated in Fig. 2. Preferably these closure mem 
bers are also permanently attached to the sur 
face of the baffle section by suitable means such 
as by providing a fange upon the baffle contact 
ing edge of the member and riveting or welding 
the flange upon the Outer surface of the baffle 
section. This construction provides a rigid and 
durable connection between the associated con 
tact strip 58 and the baffle section to which it is 
attached. 
As particularly illustrated in Figs. 1 and 2, the 

contact strips 58 extend below the botton edge 
of the baffles to which they are attached to a 
position in which they Substantially contact the 
outer surface of the crankcase. Each closure 
member 60 is also provided with a downwardly 
extending portion which is contoured to fit into 
the space between the lower portion of the con 
tact strip, the lower portion of the cylinder, and 
around the cylinder Supporting flange 36 to Sub 
stantially completely close the space between the 
cylinders from the crankcase to the head end of 
the cylinder. 
The intercylinder baffle sections are so designed 

2,118,989 
that when all of the cylinders with the baffle sec 
tions attached, are mounted upon the engine, a 
slight spacing is left between all of the adjacent 
contact strips 58. A chafing strip 62, preferably 
formed of fiber or some similar resilient and du 
rable material is then interposed between each 
pair of adjacent contact strips 58 and extends 
upwardly above the contact strips between the 
upper portions of the adjacent baffle sections to 
provide an air Seal between the adjacent baffle 
Sections and at the same time eliminate rubbing 
or vibration of the baffle sections. 
From the above description it will be observed. 

that the intercylinder baffle sections are inde 
pendently Secured in complementary pairs upon 
each of the engine cylinders and are so con 
structed that when the cylinders are mounted 
upon the engine, the baffle sections upon adjacent 
cylinders automatically come together to provide 
Substantially air tight partitions across all of the 
Spaces between adjacent cylinders. The chafing 
strips 62 may be, and preferably are, permanently 
Secured to alternate baffle sections so that they 
are always in place between the adjacent sec 
tions when the cylinders are mounted upon the 
engine. Thus it will be-seen that any one of the 
various engine cylinders may be demounted from 
the engine by removing the nuts of the hold-down 
bolts 38 and simply drawing the cylinder out in a 
radial direction, and that the baffle sections 
mounted upon the particular cylinder will be 
withdrawn with the cylinder and will remain 
Securely attached thereto during the process of 
demounting the cylinder from the engine or 
mounting it upon the engine and that none of the 
other cylinders or baffles will be disturbed by the 
removal or application of any one cylinder. After 
the cylinder has been removed from the engine, 
the baffle sections may be readily detached from 
the cylinder and remounted thereon if desired. 

In the form of the invention illustrated, the 
intercylinder baffle Sections terminate somewhat 
short of the inner Surface of the cowl and are ex 
tended, in effect, to the inner surface of the cowl 
by means of partition portions, or “tails' 64 cast 
upon the ends of the rocker boxes 20 opposite 
the push rod receiving ends thereof. While it 
has been found practical and desirable to cast 
these extensions or tails integrally upon the 
rocker box covers, it is obvious that such exten 
Sions could be provided either by Separate mem 
bers secured to the cylinders, or by extensions 
upon the respective intercylinder baffle sections 
40 and 42, or upon the head baffle section 44. 
With the construction illustrated in which the 

contact strips 58 and the closure members 60 
extend from the lower ends of the baffles to the 
crankcase and the extension 64 extends from the 
upper ends of the baffle sections to the inner sur 
face of the cowl, it is obvious that the Spaces 
between the cylinders will be completely blocked 
from the crankcase to the cowl except for the 
air passages provided between the respective 
baffle sections and the adjacent surface of the 
cylinders upon which they are mounted. 
Between the rocker box extensions or tails 64, 

each cylinder is provided with a head baffle Sec 
tion 44 particularly illustrated in Figs. 2 and 3. 
Each of these sections comprise a contoured por 
tion 66 overlying the upper edges of the head fins 
68, a flanged ring section 70 extending across be 
tween the upper portions of the rocker box covers 
and provided with an upwardly extending flange 
72 provided with a curved upper edge which co 
operates with the adjacent inner surface of the 
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2,118,989 
cowl 28 as particularly illustrated in Fig. 5 to 
form a substantially air tight sea between the 
baffle section and the cowl, and a wall or partition 
member 74 between the member 70 and the mem 
ber 66. If desired, the member 74 may be formed 
integrally with the member 70 or the member 66. 
The head baffle sections are detachably Secured 
to the respective cylinders by suitable means 
such as the screws 76 extending through aper 
tured lugs or ears provided on the baffle sections 
and into tapped wells provided in the material of 
the cylinder head. They may also be addition 
ally supported upon the cylinder head by having 
a portion coiled about the oil tube 26 as particu 
larly illustrated in Fig. 3, if the engine happens to 
be of the type provided with an oil tube as illus 
trated. 

Each of the head baffle sections is provided in 
the flange portion 72 with a notch 78 to accom 
modate the ignition wire for the rear spark plug 
24, the wire being preferably held in the notch by 
a rubber grommet or other suitable packing de 
vice, and is provided in the wall portion T4 there 
of, with a blast tube 80 which extends through 
the wall portion and to a position adjacent to the 
end of the spark plug 24 for directing a blast of 
cold air from the high pressure side of the baffles 
onto the spark plug elbow to carry away excess 
heat generated in the ignition wire and the spark 
plug and maintain the ignition wires and spark 
plugs in a cool condition. 
From this description it will be observed that 

the head baffle sections block all of the Spaces be 
tween the head portions of the cylinders and the 
inner surface of the cowl between the extensions 
64 except the spaces between the head fins 60, 
and since the cooperating intercylinder baffle Sec 
tions 40 and 42 block the spaces between the , 
cylinders except between the barrel cooling fins 
it follows that all of the engine cooling air flow 
ing through the engine is constrained to flow Sub 
stantially through the spaces between the indi 
vidual engine cooling fins, and that all of the air 
is thus forced to come into intimate contact with 
the engine cooling surfaces So that the engine 
may be adequately cooled by a relatively small 
amount of cooling air. 

It will also be observed that any engine cyline 
der and its associated baffles may be removed 
from, or attached to, the engine as a complete 
unit without in any way disturbing any of the 
other cylinders or their associated baffles. 
In the two-row type of radial engine illus 

trated, the intercylinder baffle sections on a cyl 
inder in one row engage with corresponding baffle 
sections on the two adjacent cylinders in the 
other row, also the extensions or "tails' on the 
rocker box covers on a cylinder in one row extend 
into close proximity to the extensions on the ad 
jacent rocker boxes on the two nearest cylinders 
in the other row. Thus the intercylinder baffles 
extend from row to row and all of the cylinders 
of both rows are directly exposed to the blast of 
cooling air flowing through the engine. 
The cow 20 is preferably made in a plurality 

of elements which include a continuous ring 
shaped nose element 82, a continuous ring shaped 
rear portion 84, and an intermediate portion 
made up of a plurality of longitudinal panels 86 
so that it is not even necessary to remove the 
entire cowl in order to remove a cylinder from 
the engine for purposes of inspection or repair, 
but is necessary only to remove the particular 
cowl panel 86 overlying the cylinder which it 
is desired to remove. This type of construction 

3 
leads to exceptional convenience and economy in 
the maintenance of engines of the type described. 

This application is in Some respects an im 
provement upon, or a special adaptation of the 
pressure baffle construction illustrated and de 
scribed in Patent No. 2,031,541 by Albert Lewis 
MacClain, issued February 18, 1936. 

For a more complete description of a suitable 
form of cowl to be used in connection with the 
engine and baffles described above, reference may 
be had to application Serial No. 26,878 of Rex B. 
Beisel, filed June 15, 1935. 
While there has been illustrated and described 

a particular mechanical embodiment constructed 
according to the idea of the invention, it is to 
be understood that the invention is not limited 
to the specific construction so illustrated and de 
scribed, but that such changes in the size, shape, 
and arrangement of parts may be resorted to as 
come within the scope of the appended claims. 
Having now described the invention so that 

others skilled in the art may clearly understand 
the same, what it is desired to secure by Letters 
Patent is as follows: 

1. In an air-cooled internal combustion engine 
having a plurality of independently demountable 
cylinders arranged in spaced relation with respect 
to each other to provide passages for the flow of 
engine cooling air therebetween, a System of 
baffles for constraining the engine cooling air to 
flow along the surfaces of said cylinders compris 
ing, a plurality of baffle sections carried inde 
pendently by each cylinder and provided with 
interengaging surfaces in the spaces between re 
spective cylinders, said sections being supported 
solely by said cylinders and removable as a unit 
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therewith without the necessity of removing ada 
jacent units. 

2. In an air cooled internal combustion engine 
having a plurality of independently demountable 
cylinders, a pair of intercylinder baffle sections 
and a head baffle section attached to each cylin 
der and supported entirely thereby, whereby each 
respective cylinder and its baffle sections is re 
movable from said engine as a unit without dis 
turbing adjacent units, said intercylinder baffle 
sections having surfaces engaging between said 
cylinders with surfaces of similar baffle sections 
supported on adjacent cylinders. 

3. In an air cooled internal combustion engine 
having a plurality of independently demountable 
cylinders, a group of baffle sections including a 
pair of intercylinder baffle sections and a head 
baffle section supported on each cylinder, whereby 
each cylinder and its respective group of baffle 
sections is individually removable from the engine 
as a unit without disturbing any other unit, said 
intercylinder baffle sections being disposed on Op 
posite sides of said cylinder and having portions 
interengaging with similar baffle sections on ad 
jacent cylinders to block the passage of air 
through the spaces between said cylinders, a cowl 
surrounding said engine, and an air obstructing 
portion on each of said head baffle sections clos 
ing the space between the end of the respective 
cylinder and the inner surface of said cowl. 

4. In combination with an air cooled internal 
combustion engine having a plurality of inde 
pendently demountable cylinders, a pair of baffle 
sections attached to each cylinder and supported 
entirely thereby, whereby each cylinder and its 
respective baffle sections constitutes a unitary 
portion of said engine individually removable 
therefrom without disturbing any other unit, said 

40 

45 

70 



O 

4. 
baffle sections having juxtaposed surfaces between 
said cylinders. 

5. A set of cooling baffles for an engine having 
a plurality of independently demountable cylin-. 
ders comprising, a group of fractional baffle por 
tions independently supported on each cylinder 
and provided with contact surfaces which co 
operate with contact surfaces on similar bafe 
portions mounted on adjacent cylinders to pro 
wide complete air baffles across all the spaces be 
tween said cylinders, each unit being removable 
from said engine Without disturbing adjacent 
units. 

6. In an air-cooled, multi-cylinder engine, cyl 
inder and baffle units, each comprising a cylinder 
with at least one baffle secured thereto, each unit 
being removable from the engine as a unit with 
out the necessity of removing any part of any 
other unit and each unit co-acting with the ad 
jacent unit to form a close joint therebetween. 

7. In combination with an air-cooled internal 
combustion engine having a plurality of inde 
pendently demountable cylinders, a pair of baffle 
sections attached to each cylinder and supported 
entirely thereby and removable therewith as a 
unit, said baffle Sections having Surfaces in juxta 
position between said cylinders with surfaces of 
similar baffle sections supported on adjacent 
cylinders, and a chafing strip between each pair 
of juxtaposed surfaces of said baffle sections, each 
cylinder and its baffle sections being removable as 
a unit without removing or disassembling any of 
the other cylinders and baffles. 

2,118,989 
8. In combination with an air-cooled internal 

combustion engine having a plurality of inde 
pendently demountable cylinders, a pair of baffle 
sections shaped to the contour of said cylinders 
attached to each cylinder and supported entirely 
thereby, and removable therewith as a unit, a 
contact strip attached to each baffle section to 
provide a straight contact surface along the side 
of said section, and a closure member between 
each contact strip and the surface of the corre 
sponding baffle section, the contact strips on com 
plementary baffle sections on adjacent cylinders 
engaging between Said cylinders, each cylinder 
and its baffle sections being removable as a unit 
Without removing or disassembling any of 
other cylinder and baffle units. 

9. In a radial engine having a plurality of in 
dependently demountable cylinders and an open 
ended ring cowl, a set of cooling baffles for said 
engine comprising, a pair of inter-cylinder baffle 
Sections independently supported on each cylin 
der, said sections cooperating between adjacent 
cylinders to close the spaces between said cylin 
ders from the base ends of said cylinders to the 
head portions thereof, and a head baffle section 
independently supported on each cylinder and 
extending from the head of said cylinder to said 
cowl, each cylinder and its baffle sections being 
removable as a unit without disassembling any 
other cylinder from the engine or from its asso 
ciated baffles. 
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