Aug. 21, 1934. J. S KEAN . ) 1,970,568
SURFACE RADIATOR

Filed June 2, 1932 5 Sheets-Sheet 1

-0
0

-
"U' I,‘,,‘., " |
i 1,;"/75;%; g
i ()
e i oY
i 8]
i 9
| RU - 3
N 1 ! P‘% :
m\\ | H Q .
= J \0
~ ()
N | ‘0\
[ © i l ) O
. 0 0
A LR o]
T e . -
e I O ©
» 1 T o 0y
. . o
M

o
7).
(A
©

INVENTOR,
JoHN S, KEAN
By 8t AL vsvsctin,

_ ATTORNEY, .



970,565

1

J. S. KEAN
SURFACE RADIATOR.
Filed June 2, 1932

Aug. 21, 1934.

5 Sheets-Sheot 2

INVENTOR,
A7TORNEY: *

JOorN 8. AEAN'

By,

C__— 1 ] |60 i

7 —7 \\ : \ \\ . \

gs m.u%%&%\ W e i wLS
oo ) \,0./ . -m /o_

? S UL »)s

V)
N e .uﬂnll.-.&...“. =L




1,970,565

Aug. 21, 1934.

"J. 8. KEAN
SURFACE RADIATOR

5 Sheets-Sheet 3

Filed June 2, 1932

INVENTOR.
JOHN S, AEAN

By ez

) o

ATTORNE Y-



J. S. KEAN
SURFACE RADIATOR

Aug. 21, 1934.

1,970,565

5 Sheets-Sheet 4 -

Filed Jun9 2, 1932

, INVENTOR.
JOHN S AcAN

BY flet & Tusisaeotie.

ATTORNEY,



J. S. KEAN 1,970,565

SURFACE RADIATOR -

Aug. 21, 1934,

I—ﬂl&lQ'Hllllll"
1040
_o

S Sheets-Sheet 5

Filed June 2, 1932

RNEY. -

INVENTOR,
AT 70,

JOHN S, AzAN
a

8y



Patented Aug. 21, 1934

UNITED STATES

1,970,565

PATENT OFFICE

1,970,565
SURFACE RADIATOR
John S. Kean, Philadelphia, Pa.
Application June 2,.1932, Serial No. 614,948

13 .Claims.
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(Granted under the act of March 8, 1883, as
amended April 30, 1928; 370 O. G. 757)

My invention relates broadly to heat dissipat-
ing devices for reducing the temperature of the
coolant element of internal combustion engines,
and particularly to the cooling of or the radia-

§ tion of heat from oils or the coolant by the pro-
vision' of especially constructed radiators, con~
densers or headers of very light and novel con-
struction for the lowering of the running tem-
peratures of aircraft engines.

An object of my invention is to provide heat
radiators, condensers or the like having smooth
outer surfaces, most desirable where a most effi-
cient stream-line is essential such as when used
in aircraft.

A further object of my invention is to provide
for the uniform circulation of coolant element
by directing the flow of the same through the
radiators, condensers, headers or the like, for
example, when constructed as a wing radiator,
20 so as to permit the passage of the coolant from

- the engine to a header located at the trailing

edgz of the wing, then throtigh the various

10

15

coolant spaces to a header at the leading edge-

in a direction opposite to the air-stream.
Another object of my irvention is to so con-
struct cooling devices on the exterior of the wings
or fuselage of an airplane as not to present any
appreciable resistance in the air-stream and with-
out sacrificing any space within the interior of
30 the airplane. } :
" A further object is to provide that the path of
coolant be such that use is made of the more
favorable heat. dissipation characteristics of the
entering edge of an air foil or other member.
Another object is to provide for the utilization
of interior surfaces forming the radiator as heat
radiating members.. i .
‘A further object is the provision of means for
admitting and distributing air. to the interior

25

35

40 surfaces of a radiator for the purpose of dissipat-.

ing heat from such surfaces.

Another objzct is the reduction of aerodynamic
drag of a body whether or not it is provided with
a surface radiator by providing for the flow of

45 air through openings in the forward portion of
the wing and exhausting this air from the after
portion of the wing. :

A further object is the provision of means for
ready instaliation or replacement, when damaged,

50 of elements forming the radiators.

Another object is the provision of means for in-
stallation of membeérs without the extensive use
of heat such as is involved in welding, brazing

' or soldering, .
55 With the above and other objects in view, the

_the bottom thereof;

‘invention consists in the construction, combina-

tion and arrangement of parts as will be described
more fully hereinafter. S

Reference is to be had to the accompanying:
drawings forming a part of the specification, in 60
which like reference characters indicate corre-
sponding parts throughout the several views, and
in which:

.Fig. 1 is a diagrammatic plan view of a typical
airplane wing showing the direction of flow by
arrows of my coolant means;

Fig. 2 is a vertical sectional view on line 2—2 -
of Fig. 1, showing a more detailed representation
of one form of my invention;

Fig. 3 is an enlarged detail vertical transverse
view taken on line 3—3 of Fig. 1, showing the
detailed construction of a form of coolant space
or flow ducts;

- Fig. 4 is a slightly modified form of construction -
wherein provision is made for admitting an air
flow to both sides of the coolant flow ducts;

Fig. 5 is an enlarged detail view on line 5—5
of Fig. 4, showing the detail construction of the
coolant ducts and air ducts;

Fig. 6 is a section through an airplane wing
showing a further slightly modified form of con-
struction for admitting air flow to both sides of
the coolant ducts; . .

Fig. 7 is an enlarged detail taken on line 7—7
of Fig. 6, showing one method of forming the
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- ducts and air flow spaces;

Figs. 8, 9 and 10 show further modifications
of detail constructions similar to those set forth
in Fig. 7; :

Fig. 11 is a sectional view through an airplane
wing showing a further modification in the con-
struction of the ventilated coolant duct;

Fig. 12 is an enlarged detail view on line 12—12
of Fig. 11; ) '

Fig. 13 is a detail view on lines 13—13 of Fig. 95
11, showing the construction in a transverse di- -
rection; ’

Tig. 14 is a view in side elevation of an airplane
float incorporating one form of my invention into

90

) 100
Tig. 15 is a transverse view of the construction

shown in Fig. 14, but showing a broken line in-
dicating the construction at two points along the
fore-and-aft line of the float; :

Fig. 16 is a view in side elevation of an airplane
floa; showing a modified construction of my in-
vention extending entirely around the same;

Tig. 17 is a view on line 17—17 of Fig. 16 show-
ing by arrows the direction of flow through my
coolant ducts; .

106

110



10

15

20

25

30

36

40

45

50

55

60

2

- Pigs. 18 and 19 show slightly modified detail
construction for providing the coolant ducts;
Fig. 20 is a side elevation of an airplane fuselage
showing the application of my coolant members
located in the sides thereof; )
Fig. 21 is a detail section in line 21—21 of Fig.

" 20, showing a form of my radiator applied to the

outside of the airplane;

Fig. 22 is a view similar to Fig. 20, showing a
radiator construction applied to. the inside of
the airplane; :

Fig. 23 is a view on line 23—-23 of Fig. 22, show-

ing the form of construction built inside of the
contour of the fuselage;

Fig. 24 is a further slight ‘'modification of the
construction as shown in Fig. 23;

-Fig. 25 is a similar view to Fig. 20, showing air
inlet and outlet openings in the side of a fuselage;

Fig. 26 is a detail enlarged section on line 26—26
of Fig. 25 showing the coolant duct surrounding
the rear portion of the fuselage;

Fig. 27 is a detail view taken on line 27—27 of
Fig. 25 showing the method of reinforcement and
formation of the coolant ducts.

‘Referring more particularly to Figs. 1, 2 and 3
of the drawings, 30 indicates an airplane wing
of a conventional type, in this case of wooden
basic construction with a wooden inner struc-
tural member or skin 30c, having a smooth sur-
face radiator construction covering the entire
wing area. Inlet pipe 31 communicates with the
intake manifold or header compartment 32 lo-
cated along the trailing edge. 33 designates the
manifolds or header compartments located at
both upper and lower surfaces along the leading
edge of the wing which are connected to the re-
turn pipe 35. Pipes 31 and 35 are connected
through proper tubing or hose connections to
the water jacket of the internal combustion en-
gine,

Communication for flow of the cooling agent
between the compartments 32 and 33 is accom-
plished through the passages 36 formed by the
corrugations of the inner sheet 36a, which is se-
cured to the outer smooth exterior surfaces 36b
by solder, as.at 36c. The ribs 30¢ attached by
any usual manner to member 30¢, are provided
with grooves 30b for receiving the flanges 36d
to insure a smooth and rigid exterior surface.
Baffle plates 34 are located along the span of the
wing to lengthen the return path of the coolant,
particularly in the forward portion of the surface
where -cooling is most efficient, to the pipe- 35.
Individual sections of the radiator surfaces, by
being formed in sections as shown in Fig. 3, may
be readily replaced in case of local damage.

With reference to Figs. 4 and 5 of the drawings,
it will be noted that I have shown a slight modi-
fication by providing a wing structure. having a
smooth outer surface construction covering the

entire wing area, and in addition provide for an.
-air flow to pass between the coolant ducts and

the wing structure. An opening 37 in the leading
edge of the wing 30, or in such other location in
the forward portion of the surface as may be
desirable ‘by reason of existing pressure condi-
tions, permits air to circulate around the inner
wall of the front header 33, through passages 38
and around rear headers 32 and thence through
opening 39 in the wing 30 to-the atmosphere.
This air flow is accomplished by reason of the
difference in air pressure existing at or near the
leading edge as at 37 and at or near the trailing
edge as at 39 when the plane is in motion.

The construction of the radiator in separate
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sections is shown in Fig. 5. In this form I secure
the sections at “a” and “b” by bending back the
metal cleats 42¢ and soldering the same as indi-
cated, to strip 4la, which in turn is attached to
strip 42b by screws 40a or the like. Between
these points “a” and “b” I secure the portions
by screws or the like 40, and by soldering the
sheets forming the inner surface of the ducts 36
to the metal strips.41 placed on the fore-and-aft
wooden spacers 42.

Referring to the modifications shown in Figs. 6,
7, 8, 9 and 10, it will be noted that the operation
is practically the same as that shown in Fig. 4,
except for minor details of construction. The
opening 37 in the leading edge permits a’r to cir-
culate on the inner side of the front header 33,
through passages 38 and around rear headers 32,
and finally to pass out- through the opening 39
in the trailing edge. ’

Figs, 7, 8, 9 and 10 show various details of the
coolant ducts. It will be noted that each duct
36 is formed by a separate fluid-tight tube 36a of
unusual section, ind:vidually attached by solder-
ing or the equivalent, making a fluid-tight joint
to the headers 33 and 32, thus forming a fluid
bassage between the headers. Referring to Figs.
7 and 8, the individual tubes 36a are attached to
the wing skin by bending strip 41 around the edge
of the tube and solder:ng as at “a”. Strips 41 are
attached to strips 42 by wood screws 40 or the
like. It will be apparent that any individual tube
36a can be removed and replaced without dis-
turbing any other tube in the radiator.

In the case of Fig. 8, the inner surface of tube
36a is corrugated in order to increase the area of
the radiating surface and hence the amount of
heat radiated.

Figs. 9 and 10 indicate modifications in the
shape of tube 36a intended to permit installation
of these parts without soldering or fastening by
the like methods, except at the fluid-tight joints
to the headers. In Fig. 9 spacer 42, of any de-

‘sired material, is provided with a lip as at “a’”

by which tubes 36a are clamped to w.ng. skin 30c
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when screws 40 are drawn up. In Fig. 10 tubes 120

36a are so formed that spacer 42 is set into a re-
cess formed by the adjacent tubes in order that
2 smooth outer contour may be provided.
- The construction outlined in Figs. 9 and 10
provides a ready means for removing tubes since
in order to remove a damaged tube, it is necessary
only to remove the adjacent strips 42’ and to
break the soldered joint Jjoining the tube to head-
ers 32 and 33. Replacement would involve re-
soldering a new tube to headers 32 and 33 and
replacing strips 42’. A further purpose of the
non-rigid construction noted in Figs. 9 and 10
is the elimination of the adverse effects of dis-
tortion from heat generated by soldering or by
the introduction of hot coolant into the ducts.
Referring to Figs. 11, 12 and 13, a further mod-
ification of a smooth surface wing radiator con-
struction is shown in which the radiator and the
coolant ducts 36 form a portion of the wing, Ad-
ditional circulation is provided by permitting the
air-stream entering the opening 37 at the leading
edge of the wing to be deflected by the baffle plates
47 around the forward spar ¥ and enter the inte-
rior of the wing 30, around the baffle ‘plates 47a
bekind the rear spar R and through space 38 to
the opening 39 at the trailing edge of the wing.
The wing 20 as shown in Fig. 12 is of all metal
construction. The smooth outer surface 45 sup-
ports the corrugated or channel sections of the
inner surface 45¢ forming coolant ducts 36. Each
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coolant section of my radiator éonstruction is
puilt in between bays formed by the ribs 450 and

is secured by rivets or the like 45¢, and/or by -

soldering to outer surface 45.

Fig. 13 shows a cellular super structure con-
struction of the leading edge and the traling edge
in which the partitions 46 forming the coolant

ducts 36 are reinforced by secondary partitions

47, attached by soldering or the like. The air pas~
sage is represented at 38. The arrows indicate
the direction of flow of the coolant and also the
direct:on of air flow within the wing. The sec-
ondary partitions 47 serve also as supplementary
heat dissipating surfaces. :

Figs. 14 and 15 disclose a form of my radiator
48 installed in the bottom 49 of a float 50, and is
intended to take advantage of the heat absorp-
tion properties of the water in which the radiator
is submerged or in contact while the plane is at
rest or running on the water, and also to dissi-
pate heat to the air while the plane is in flight.
The smooth outer surface 48a represents the bot-
tom of the float, and 48b represents the inner cor-
rugated surface forming the coolant ducts 49c.
Cooling agents are circulated from the engine to
the radiator, and return by tubing 51 and 52 re-
spectively housed within the struts 53. The drec~-
tion of flow of the coolant is indicated by arrows.
Header manifolds 54 and 55 are connected at
each end of the radiator sections 48 and to the
tubings 51 and 52. The cooling air enters the
float 50 through the tubing 56 and exhausts
through 56a; circulation is produced in any well
known manner. The construct on of the radia-
tor shown in the right half of Fig. 15 represents
4 cross-section intermediate of frames, while the
left half of the figure discloses the construction
at the frames or bulkheads.

Referring to Figs. 16 to 19 .inclusive, I have
shown a further modification of a radiator 57
incorporated into the structure of a float 58 in
which the smooth outer surface 59 surrounds the
entire float between certain limits designated as
57a and 57b, thus utilizing both the deck 60 and
the bottom 61 .of the float, and dissipating heat
not only to the water in which the plane is sup-
ported but also to the spray which may come in
contact with the deck and also to dissipate heat
to the air while the plane is in flight.  The cool-
ant duct 62 having its inner surface 63 con-
structed either as shown in Fig. 18 in which the
outer surface 59a is pressed in as at 59b to re-
ceive the rivets 59c and is sealed by soldering if
necessary for fluid tightness, or, as shown in
detail in Fig. 19, the outer surface 59a may
remain smooth and the inner surface 6la may
be indented as at 64 and be secured by rivets 65,
and/or by soldering or hy other means used
alone or in combination.

In the construction shown in Fig. 16, the air
flow is forced through the tubing 51a into the
interior of the float 58 where it comes in contact
with the inner surface 63, and is then drawn out
through the tubing 51b by any suitable means
such as a suction fan, air driven or power driven,
as preferred.

The coolant enters
60 and 61 and the inner surface 63, through a
manifold 62a located at the top of the float. and
is returned through the return header 62b at
the keel. The arrows indicate the direction of
coolant flow. :

Referring to Figs. 20 and 21, it will be noted
that T incorporate my surface type radiator con-

struction 65 on the sides of the fuselage 66 of

between the outer surfaces

3

an airplane. In this form I provide the coolant
ducts 69 by using a corrugated outer sheet 67
and inner corrugated sheet 68. 'The sheets form-
ing the coolant ducts 69 are spaced away from
the fuselage by longitudinal members 70 and T1.
The members 70 are preferably solid, in order
to restrain and direct the air flow, while the
members 71 may contain a series of lightening

holes. Air is permitted to flow through the

spaces 72 thus formed, to cool the inner sur-
face 68 of the rad.ator 65, while the outer sur-
face 67 is cooled by the normal "air stream.
Headers 73 and 74 are connected to the ducts 69
and to the engine by tubing, not shown.
Referring to Figs. 22, 23 and 24, I have shown
a further modification of my radiator 76 applied

- to the sides of a fuselage 77 so that the same is

constructed into the contour of the fuselage to
form a smooth outer surface wall 77a, and &
corrugated inner surface 78, a partition 79 being
built on the ins'de of the fuselage to provide
space 80 for the air flow to reach the inner sur-
face 78. Air flow will enter & port 81 and pass
out through the port 82 in the sides of the fuse-
lage. The coolant ducts 83 formed by the parts
77a and 78 are reinforced by the longitudinal
stiffening members 84, and the air flow. passes
through the passages 80.

Fig. 24 shows a slight modification of the con-

_struction of the coolant ducts in which the outer

surface 86 is corrugated and the inner surface
86a conforms to the contour of the fuselage. -
Referring to Figs. 25, 26 and 27, I have shown
a form of my radiator construction 87 applied
to an extensive area of the skin of fuselage 88
as, for example, that portion between the pilot’s
cockpit and the tail surfaces, the coolant space
89 being located between the smooth outer sur-
face 87 and a corrugated or fluted inner wall 90.
This construction permits the radiator being in-
tegrally built in to form the stress members of
the fuselage. The streamlined portion 91 back
of the head-rest 92 is utilized for the intake head-
er for the cooling agent which is permitted to

flow down between the surfaces 87 and 90 to

the collector manifold 97 located along the bot-
tom, the direction of flow of the coolant being
indicated by arrows in Fig. 26. Louvers 93 and
94 are located in the sides of the fuselage so as
to permit circulation of air into the interior of
the fuselage against the inner'wall 90. Fuselage
bulkheads 95 in the area covered by the radia-
tors are provided with openings 96 to permit the
air flow to pass out through the louvers 94.

It w1l be understood that the above descrip-

tion and accompanying drawings comprehend

only the general and preferred embodiments of
my inveiition, and that various changes in the
materials,; construction, proportion and arrange-
ment of parts may be made within the scope of
the appended claims without sacrificing any. of
the advantages of my inventon.

The invention herein described may be manu-
factured and used by or for the Government of
the United States of America for governmental
purposes without the payment of any royalties
thereon.

‘What I claim is:

.1. In an aircraft, heat dissipating devices for
aireraft engines, in combination, a series of cool-
ant ducts spaced apart and arranged in parallel
relation with respecs to each adjacént duct and
in conformity to the streamline exterior of the
aircraft, said ducts forming sections of the out-
er skin of the aircraft, headers connected to each

80

85

95

100

105

110

118

120

125

140

.
ol



i0

15

20

4

end of said ducts and in communication with the
jackets of the engine, a coolant agent adapted
to circulate through said ducts in- opposite di-
rection to the forward travel of the aircraft,
bafle plates arranged parallel to the fore and
aft line of travel for forming air passages within
the streamline contour of the aireraft to cool the
walls of said ducts, intake openings in communi-
cation with the air passages formed by said
baffle plates and located in a region of increased
air pressure, and escape openings also in com-
munication with the air passages formed by said
baffle plates located in g region of reduced air
pressure, .

2. In heat dissipating devices for aircraft en-
gines integrally connected into a fusiform struc-
ture of an aircraft, in combination, a smooth
outer skin constituting the primary outer sur-
face of and conforming to the contour of the
structure, an inner skin constituting a secondary

. structural element and means shaped to form a
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series of coolant ducts arranged in parallel rela-
tion with respect to each other between said inner
skin and primary surface, headers connected to
each end of said ducts and in communication
with the jackets of the engines, a coolant agent
adapted to circulate through said ducts in an

. Obposite direction to the forward motion of the

aireraft, air intake ports located in the onter
skin of the aircraft and in a region of increased
air pressure for forcing air under pressure he-
tween the ducts and the inner skin, and air out-
let poris located in the outer skin at g region of
redueed air pressure for expelling the air from
the interior of said fusiform structure, .

3. In heat dissipating devices for aircraft en-
gines, integrally constructed into an aircraft, in
combination, a fusiform member, a smooth out-
er metallic sheet constituting the outer skin and
conforming to the contour of said fusiform mem-
ber, a corrugated inner member forming a series
of coolant ducts and reinforcing said outer me-
tallic sheet, headers connected to each end of the
ducts formed by said inner member, said head-
ers connected with the engine, a coolant agent
adapted to circulate through the ducts and said
headers in opposite ‘direction to the slipstream
generated by forward motion of the aircraft, in-
take ports located in said outer sheet in a region
of increased pressure for forcing air under pres-
sure to the interior of said fusiform body and
around the ducts formed by the corrugated
member, and outlet ports located in said outer
sheet in a region of reduced pressure for expel-
ling air from the interior of said fusiform body.

4. In heat dissipating devices for aircraft. en-
gines integrally constructed into an aircraft
member, in combination, a float having a smooth
outer skin for its planing surface, a corrugated
inner member reinforcing said outer skin and

forming a series of coolant ducts, headers con-~

nected to each end of the ducts formed by said
inner member, a coolant agent adapted to circu-
late through the ducts and said headers in op-
pssed direction to the forward motion of the ajr-
craft, intake and outlet pipes connected to the
said headers for circulating said coolant agent
to the engine, and. air intake attached to said
float for directing a flow of air under pressure
to the interior of said float for cooling the ducts
within the float, and in a pipe for exhausting the
air from the interior of the float. .
5. In heat dissipating devices for aircraft en-
gines integrally constructed into an aircraft, in
combination, a fusiform member, a smooth outer

1,970,565

metallic sheet constituting the outer skin and
conforming to the contour of said fusiform mem-
ber, a corrugated inner member reinforcing said
outer sheet and forming a series of cooling ducts,
an outlet header integrally formed by protrud-
ing said outer sheet on top of said fusiform body,
an inlet header integrally formed between said
outer sheet and inner member in the bottom of
said fusiform body, said inlet and outlet head-
ers connected - with the ducts formed by said
inner sheet and slso with the aircraft engine, a
coolant agent adapted to precipitate through
the ducts and said headers in a direction from
sald inlet header to said outlev header, intake
ports in said outer sheet in a region of increased
bressure for forcing air under pressure to the
interior of said fusiform body and against the
ducts formed by the corrugated member, and es~
cape porfs in said outer sheet located in a region
of reduced pressure for expelling air from the
interior of said fusiform body.

6. In heat dissipating devices for aircraft en-
gines, integrally constructed into an aircraft
member, in combination, a float having a smooth
outer skin forming a curved deck and a planing
bottom, a corrugated inner member reinforcing
said outer skin and forming a series of coolant
ducts, headers connected to each end of the
ducts formed by said inner member, a coolant
agent adapted to circulate through the duets
and said headers in opposed direction to the for-
ward motion of the aircraft, and air intake at-
tached to said float for directing a flow of air
under pressure to the interior of said float for
cooling said ducts and an outlet member for
exhausting the air from within the float,

7. In heat dissipating devices for cooling an
aircraft engine, in combination, a series of coolant
ducts spaced apart and arranged in parallel rela-
tion to each other, headers connected to each
end of said ducts, a coolant agent adapted to cir-
culate through said ducts and headers in a direc-
tion opposite to the forward travel of the engine,
and spacing members located between each of
the ducts having securing means for attaching
said ducts.

8. In heat dissipating devices for aircraft en-
gines, in combination, an aerofoil section having
8 plurality of spars, an inner sheet for enclosing
the space between the spars, an outer metallic
sheet enclosing the entire aerofoil and conform-
ing to the contour of the aerofoil section, an inlet
header along the trailing edge of said aerofoil

" section, a corrugated sheet secured between said

metallic sheet and said inner sheet, fluid ducts
formed by alternate corrugations of said cor-
rugated inner sheet, said fluid ducts communi-
cating with said inlet header, a plurality of outlet
headers located along the entire leading edge of
said aerofoil section and in communication with
said fluid ducts and bafile plates within said out-
let headers and extending to a return opening
toward the tip of said aerofoil section whereby
8 coolant agent circulates from the inlet header
forwardly through said fluid ducts located along
the upper and lower surfaces to said outlet head-
ers and then is deflected outwardly by contact
with said bafles and caused to flow toward the
tip of said aerofoil where the flow is direct around

‘the baffles to the leading edge of the aerofoil.

9. In a heat dissipating device for aircraft en-
gines, in combination, an aerofoil section, a series
of coolant ducts arranged in parallel relation with
respect to each other and in a fore-and-aft posi-
tion with respect to said aerofoil section, headers
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connected at their ends to said ducts, a coolant
agent adapted to circulate through said ducts in
an opposite direction to the forward travel of
said -aerofoil, spacer ribs separating said ducts
one from the other, said spacer ribs forming air
passages between said aerofoil section and said

ducts, means. for directing air from a pressure.
area of the wing to said air passages and means.
for discharging the air from the wing and means

for securing said spacer ribs and said ducts to
said aerofoil section. )

10. In a heat dissipating device for aircraft
engines, in combination, an aerofoil section hav~
ing an area between its spars enclosed by an up-
per and lower surface, a series of coolant ducts
arranged parallel to each other and away from
the surfaces of said aerofoil section, headers lo-
cated along both leading and trailing edges of
said aerofoil section connecting -said ducts, a
coolant agent adapted to circulate through said
headers and flow through said ducts in a direc-
tion opposite to the forward travel of said aero-
foil, spacer ribs separating said ducts, said spacer
ribs forming passages between the surfaces of
said aerofoil section and said ducts for permit-
ting air flow to increase the range of radiation by
contact with the inner exterior surfaces of said

ducts, an air intake at a pressure area of the-

wing to said air flow passages and an exhaust
port from said passages for discharging the air
from the wing and means for the removal and
attachment of each individual duct.

11. Tn a heat dissipating device for aircraft
engines, in combination, an aerofoil section hav-
ing an area between its spars enclosed by an up-
per and lower surface, a series of coolant ducts
arranged parallel to each other and spaced away

 from the surfaces of said aerofoil section, headers
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Jocated fore-and-aft of the spars of said aerofoil,
said headers connected to communicate with said
duets, a coolant agent within said headers adapted
to flow forward through said ducts, spacer ribs
separating said ducts, said spacer ribs forming
passages between the surfaces of said aerofoil
and said ducts for permitting air flow to increase

the range of radiation produced by said coolant

by contact with the inner exterior surfaces of said
ducts, air intake passages bounded by said for-
ward headers and in communication with the
passages formed by said spacer ribs, air outlet
ducts bounded by said aft headers for exhausting
air flow after passing said ducts and securing
means for the removal and replacement of the
respective ducts. 3 :

12. The combination of an aerofoil, comprising

B

a built-in heat dissipating device for cooling an
aircraft engine, an area bounded by the spars
of said aerofoil having an upper and lower skin
surface, a series of coolant ducts having a smooth
outer exterior conforming to the contour of said
aerofoil and arranged parallel with respect to
each other and spaced away from the skin sur-
faces of said aerofoil, a plurality of forwardly
located headers spaced apart and conforming to
the contour of the leading portion of said aerofoil
and connected to communicate with said ducts, a
plurality of rearwardly located headers spaced
apart and conforming to.the contour of the trail-
ing portion of said aerofoil and connected to com-
municate with said ducts, a coolant agent within
said-headers adapted to flow in a forward direc-
tion -through said ducts, spacer ribs separating
said ducts, passages formed by said spacer ribs
for admitting air to flow to increase the range
of radiation of said coolant by contact with the
inner exterior surfaces of said ducts, air intake
passages bounded by said forwardly located head-
ers and in communication with said air passages,
air outlet passages bounded by said rearwardly

‘located headers and in communication with said

air passages formed between said ribs, and secur-
ing means whereby said ducts may be removed
individually from the exterior of said aerofoil.

. 13. In a heat dissipating device for aircraft
engines, in combination, an aerofoil having upper
and lower surfaces extending between the spars
thereof, a series of coolant ducts forming a
smooth outer exterior surface conforming to the
contour of said aerofoil and arranged parallel
with respect to each other and away from the

upper and lower surfaces, respectively, of said.

aerofoil; headers located fore-and-aft of the
spars of said aerofoil in communication with said
ducts. above the upper surface of said aerofoil,

_headers arranged fore-and aft of the spars of

said aerofoil in communication with said ducts
below the lower surfaces of said aerofoil, said
forward headeis and aft headers being divided
to provide an air passage in communication with
the spaces formed along the outer interior faces
of said ducts, an air inlet passage at the leading
portion of the aerofoil fo the forward air passage
and an air outlet from the aft air passage at the

trailing edge of the aerofoil, spacer ribs separat-

ing said ducts and holding the same away from
the surfaces of said aerofoil, and securing means
whereby said ducts may be removed individually
from the exterior of said aerofoil.
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