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This invention relates to a heat exchanger for 
use in connection with the blades of an airplane 
propeller for the purpose of reducing the temper 
ature of the oil or other coolant which has been 
heated during the operation of cooling the Com 
bustion engine which drives the respective air 
plane and incidentally warms the propeller blades 
so as to defrost the same and prevent the forma 
tion or accumulation of ice on said blades. 

It is the object of this invention to provide a 
heat exchanger for this purpose which is very 
simple in construction, efficient in operation and 
which permits of transmitting the maximum 
amount of heat from the coolant to the propeller 
blades and thus maintains the engine in the 
coolest and best operative condition. 
In the accompanying drawings: 
Fig. 1 is a side view of an airplane propeller 

embodying this invention. 
Fig. 2 is a fragmentary section, on an enlarged 

scale, taken lengthwise through the hub and one 
of the blades of the propeller. 

• Figs. 3 and 4 are cross sections of the propeller 
hub taken respectively on lines 3-3 and 4-4, 
Fig. 2. 

Figs. 5 and 6 are cross sections of one of the 
propeller blades taken on lines 5-5 and 6-6, 
respectively, in Fig. 2. - 

Fig. 7 is a fragmentary longitudinal Section of 
an airplane propeller blade showing a variation 
in the form of this invention. 

Fig. 8 is a cross section, on an enlarged scale, 
taken on line 8-8, Fig. 7. 

Figs. 9 and 10 are sections similar to FigS. 6 and 
8 but showing further modifications of this in 
vention. 
In the following description, similar reference 

characters indicate like parts in the several views 
of the drawings: 
Although this invention may be used in air 

plane propellers of different constructions, that 
form which is shown in Figs. 1-6 of the drawings 
will serve as a satisfactory example and as there 
shown the same is constructed as follows: 
In general the airplane propeller shown in the 

drawings comprises a central metal hub 20 and a 
plurality of metal blades 2 projecting radially 
from the hub. The number of blades may vary 
but two of them are shown in Figs. 1 and 2 and 
these are arranged on diametrically opposite 
sides of the hub. This propeller may be rotated 
by any suitable means, for example by a driving 
shaft 22 which is connected with the hub of the 
propeller by a shank 23 arranged axially on the 
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24 on the front end of the driving shaft and se 
cured thereto by one or more fastening screws 
one of which is shown by full lines 25 in Fig. 2, 
or by one or more keys or splines one of which 
is shown by dotted lines 8 in the same figure. 
The driving shaft and the propeller may be 

Supported in any suitable manner so that the 
same rotate together about the same axis, this 
being accomplished in the present instance by 
means of a stationary supporting block 9 pro 
vided with a cylindrical bearing in the front part 
of which the propeller hub turns and in the rear 
part of which the driving shaft turns. The pro 
peller is held against longitudinal movement rela 
tive to the bearing block 9 by an annular flange 
4 which is formed on the front end of this block 
and engages its front side with the propeller hub, 
and a split retaining ring 3 engaging with the 
rear side of this flange and connected by screws 
2 with said hub, as shown in Figs. 2, 3 and 5. 
The blades of the propeller may be either rig 

idly mounted on the hub or the same may be 
capable of rotating thereon for changing the 
angle of the blades relative to the direction of 
rotation, and the means for adjusting the blades 
as to angularity may also be of the character 
which permits the same to be adjusted while at 
rest and remain in this position while in opera 
tion, or the blades may be adjusted into various 
positions by manually controlled operating means 
while the propeller is in operation. For the pres 
ent purpose means are shown whereby the blades 
may be adjusted while the same are at rest which 
means, as shown in Fig. 2, are constructed as fol 
lows: 
The numeral 26 represents a ball bearing which 

is interposed between the inner end of each blade 
and one side of the hub whereby the blade may 
be turned about its longitudinal axis into differ 
ent angles relative to the plane of rotation of the 
propeller to suit requirements. After the blade 
has been adjusted into the desired position the 
same may be held rigidly in place on the hub by 
a split clamping ring 27 engaging with an out 
wardly facing shoulder 28 on the inner part of 
the blade, and fastening bolts or screws 29 con 
nected with the hub and passing through the 
clamping ring. When the bolts or screws 29 are 
loose the blades may be turned as required and 
upon tightening these bolts and screws the blades 
will remain in their adjusted position. It is, of 
course, understood that the connection between 
the blades and the hub may be such that turning 
of the blades relative to the hub may be effected 

rear end of the hub and seated in an axial socket 55 by means controlled by the pilot in the airplane 
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cabin in a manner now commonly practiced in 
airplanes. 
The preferred form of the heat exchanging 

means which are embodied in the propeller for 
reducing the temperature of a coolant which has 
been used for cooling the gas engine Operating 
the propeller are constructed as follows: 
In general this heat exchanger includes a main 

circulating conduit comprising two longitudinal 
main sections through which the fluid to be 
cooled is circulated and which are arranged 
lengthwise in each blade and communicate with 
each other at their outer ends adjacent to the tip 
end of this blade. 
One of these sections forms an intake or out 

flow conduit section which is connected at its 
inner end with the outlet of the gas engine jacket 
supplying the heated fluid coolant and the other 
longitudinal section forms a return or inflOW con 
duit section which is connected at its inner end 
with a discharge leading to the inlet of Said gas 
engine jacket. 
The intake or Outflow conduit section 3 pref 

erably has the form of a tube arranged within 
the propeller blade lengthwise adjacent to the 
trailing or rear edge 32 thereof and the return Or 
inflow conduit section 33, is preferably formed di 
rectly in the metal body of the propeller length 
wise adjacent to the leading or front edge 34 of 
the same, and the outer ends of Said inflow and 
outflow conduit sections are connected by a 
curved connecting passage conduit Section 35 
formed directly in the metal body of the blade, 
as shown in Fig. 2. 
The liquid coolant is conducted from the en 

gine jacket to the inner ends of the intake or 
outflow conduit sections by a distributing conduit 
which includes a central inlet section 36 arranged 
axially within the propeller hub and a plurality 
of branch conduits 37 projecting laterally from 
the front end of the central section 36 and the 
outer end of each branch Conduit being Connected 
with the inner end Of one of the Outflow conduits 
3 by a coupling sleeve 38 whereby communica 
tion is established between the distributing con 
duit and the outflow conduits at all times, but 
each of the propeler blades can be turned for 
changing its angularity relative to the plane of 
rotation without disturbing the connection be 
tween its outflow conduit. and the distributing 
conduit. At its rear end the axial conduit section 
36 communicates with a plurality of radial inlet 
ports 39 which are in constant communication 
with the inner side of an annular inlet or feed 
chamber 40 formed in the bore of the supporting 
block 9. This inlet chamber is provided on its 
outer side with an inlet nozzle 4f which is con 
nected in any suitable manner with the outlet of 
the jacket of the gas engine which drives the 
propeller and receives therefrom the heated cool 
ant which is to be cooled in the propeller. 
The chamber 40 and the ports 39 form a rotary 

tubular coupling between the propeller hub and 
the coolant inlet chamber 40 which maintains . 
communication between the intake conduits of 
the propeller and the feed chamber 40 regardless 
of the circumferential position of the propeller 
relative to the supporting block 9. 
Means are provided for collecting the liquid 

coolant from the inner ends of the several inflow 
or return conduit sections of the propeller blades 
and returning the same to the inlet of the gas 
engine jacket which collecting means include a 
main return conduit 42 arranged within the pro 
peller hub co-axially around the tube or conduit. 

4 
36 and provided at its front end with radially ex 
tending branch return conduits 43, each of which 
coaxially surrounds one of the distributing 
branches 37 and communicates with the inner end 
of the inflow or return conduit section 33 in the 
respective propeller blade. The joint between the 
inner end of each propeller blade 2 and the pro 
peller hub 20 is bridged by a coupling tube 44 
which engages with the adjacent bore portions 
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at the outer end of the branch return conduit 43 
and the inner end of the respective return con 
duit 33 so as to avoid leakage through this joint 
to the exterior of the propeller and still permit 
the latter to be turned for changing its angular 
ity relative to the plane of rotation of the pro 
peller. 
The rear end of the central return conduit 42 

communicates with the inner ends of a plurality 
of return ports 45 which open into an annular re 
turn chamber 46 formed in the bore of the sup 
porting block 9. By these means the return 
coolant passages of the propeller remain in con 
stant communication with the return chamber 46 
regardless of the rotary position of the propeller 
relative to the supporting or bearing block 9. 
At the side of the supporting block the return 
chamber is provided with a return nozzle 47 from 
which the coolant is carried back from the pro 
peller, in which it has been cooled, to the gas 
engine jacket for reducing the temperature of 
the engine. 

In the operation of the organization described 
thus far the coolant entering the supply or feed 
chamber 4 is conducted through the passages 
36, 37 to the inner ends of the intake passages 
3 and flows radially outwardly therein along the 
trailing edges of the propeller blades, thence 
through the cross passages 35 at the tip of the 
propellers, thence radially inwardly through the 
return passages 33 along the leading edge of the 
propellers to the collecting passages in the hub 
of the propellers and thence through the return 
chamber 46 to the liquid jacket of the gas engine. 

In the absence of any further provision the 
circulation of the coolant in this manner through 
the propeller would only effect a moderate cooling 
of this coolant and thus fail to secure the great 
est efficiency from the gas engine which drives 
the propeller. 

Heat radiating means are therefore provided 
in accordance with this invention whereby the 
radiation of the heat in the coolant to the atmos 
phere as it passes through the propeller blades 
is increased which means are constructed as 
follows: 

In general these improved heat radiating means 
consist in heat insulating the intake or outflow 
conduit of each propeller blade from the metal 
body of the latter so that no appreciable amount 
of heat is transmitted from the coolant to the 
propeller blade and dissipated to the atmosphere, 
but the return conduits are not heat insulated 
from the metal propeller blades but permit the 
heated coolant to come fully in contact there 
with and thus cause a greater heat transmission 
from the coolant to the propeller blades and dif.- 
fusion to the ambient atmosphere. 

Insulation of the intake conduits to prevent or 
minimize the transmission of heat in the coolant 
to the propeller blades and atmosphere may be 
accomplished in various ways, those shown in 
Figs. 1-2 and 6 consisting essentially in providing 
a closed air chamber 48 in the propeller blade 
around the intake conduit 3 f and thereby con 
fining a body of dead air around this inflow con 



duit which serves as a heat insulator and prevents 
or at least reduces the transmission of heat from 
the coolant flowing through this conduit to the 
adjacent metal parts of the respective blade. The 
radiation of heat of the coolant through this in 
take conduit is decreased by providing the pe 
riphery of the intake or outflow conduit 3 within 
the dead air chamber 48 with a plurality of radial 
supporting and spacing wings or fins 4 which 
extend lengthwise thereof and thus divide this 
air space into a plurality of longitudinal pas 
SageS. 
Tubular coverings 5, 8 of asbestOS cork or 

the like are also placed around the Central Sec 
tion 38 and the branches 3 of the coolant dis 
tributing conduit within the propeller hub and 
the inner ends of the intake or Outflow conduits 
3 for the purpose of heat insulating the same 
and practically preventing radiation of heat 
from the coolant while flowing through these 
conduits. 
The effect of heat insulating the intake or out 

flow conduit 3 from the metal of the propeller 
blade may also be produced by interposing a 
tubular separator 50 of heat insulating mate 
rial, such as cork, asbestos or the like between 
the periphery of the intake conduit 3 and the 
bore of the longitudinal opening 5 in the pro 
peller blade which receives this conduit, as shown 
in Figs. 7 and 8. 

If desired this purpose may be accomplished 
by applying heat insulating strips 52 of asbestOS, 
cork or the like to the periphery of an intake 
conduit between longitudinal fins 39 therein, as 
shown in Fig. 9. 
This improvement is also applicable to propeller 

blades having the form of a hollow metal shell 
53, as shown in Fig. 10, in which case the return 
conduit is made in the form of a round tube 33 
which is arranged lengthwise within the hollow 
body adjacent to the front or leading edge 34 of 
the blade while the intake conduit has the form 
of a metal tube 3 which is surrounded by a 
tubular cover 7 of heat insulating material, such 
as cork, asbestos Or the like, and said tube and 
cover being arranged within a tubular housing 5 
located within the hollow propeller adjacent to 
the rear or trailing edge 32 thereof. Radiation 
of heat in the coolant to the atmosphere is ef 
fected in the construction shown in Fig. 10 by 
means of metal radiating struts or webs ex 
tending radially from different parts of the metal 
return pipe 33 to the adjacent parts of the 
metal she 53 of the hollow blade shown in 
Fig. 10. 
By heat insulating the intake conduit 3 but 

omitting heat insulation from the return con 
duit 33 the rate of dissipation of heat from the 
hot liquid to be cooled to the air is almost re 
duced to zero while flowing radially outward 
along the rear trailing edge of the propeller blade 
to the tip thereof, but during the radially inward 
flow of the hot liquid from the tip of the pro 
peller blade along its front leading edge to the 
hub thereof the transfer of heat from the liquid 
to the air is at the maximum rate, this being 
accentuated by the front edge of the propeller 
blade being exposed to the strongest air pres 
sure, thereby causing a more rapid transfer of 
heat from the coolant to the air and increasing 
the speed of the cooling effect on the engine 
which drives the propeller. 

It will now be apparent that as the coolant 
flows radially outward in the intake conduit or 
tube 3 the same is practically unhindered in 
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6 
this movement and no appreciable amount of 
heat in the coolant is transmitted to the atmos 
phere but when this coolant flows radially in 
ward through the return conduit or tube 3 the 
heat in the coolant is dissipated over the entire 
external area of the propeller blade to the atmos 
phere and thus reduces the temperature of the 
coolant very rapidly and increases the efficiency 
of the gas engine accordingly. 
By heat insulating the intake conduit and 

omitting heat insulation of the return conduit 
the greatest temperature difference in the coolant 
is obtained while the same is flowing through 
the tip of the propeller blade where the same is 
exposed to the highest air speed, thereby cooling 
the coolant about twenty percent better than 
would be the case if the flow of coolant through 
these conduits Were reversed. 
The intake tube or conduit 3 may be of any 

shape in cross section but the return tube or 
conduit 33 should be circular in cross section in 
asmuch as this form of tube reduces turbulence 
in the coolant while passing through the return 
tube and therefore reduces the pumping losses 
of the means whereby the coolant is circulated 
through the cooling system of the gas engine and 
the heat exchange system of the propeller. 
By thus cooling the coolant more rapidly the 

entire gas engine is lowered in temperature and 
its efficiency is increased. 
Due to the insulation of the entire outgoing 

conduit, or substantially so, including the portion 
within and outside of the propeller the tendency 
Of the hot outgoing fluid to heat the returning 
relatively cool fluid is reduced, thereby expediting 
the operation of cooling the liquid and permitting 
use of lighter and shorter blades and effecting a 
reduction in the weight of the same which is 
particularly desirable in the case of airplanes in 
which weight and bulk are important considera 
tions. 

claim as my invention: 
1. A heat exchanger for a blade of an airplane 

propeller, comprising a conduit having two longi 
tudinal sections arranged lengthwise in said blade 
and communicating with each other at their outer 
ends and One of Said Sections being connected at 
its inner end with a heated fluid Supply and form 
ing an outflow section through which heated fuid 
is carried from the inner end of the blade to the 
outer end of the same and the other of said longi 
tudinal sections being connected at its inner end 
with a discharge and adapted to carry the heated 
fluid from the Outer end of the blade to the inner 
end of the same, and said outflow conduit sec 
tion and its inlet connections being heat insu 
lated from said blade to avoid transmission of 
heat from the liquid flowing through said outflow 
conduit Section to said blade and the inflow con 
duit section being non-heat insulated from said 
blade to promote the transmission of heat from 
the liquid flowing through the inflow conduit sec 
tion to Said blade. 

2. A heat exchanger for a blade of an airplane 
propeller, comprising a conduit having two longi 
tudinal sections arranged lengthwise in said blade 
and Communicating with each other at their outer 
ends and one of said sections being connected at 
its inner end with a heated fluid supply and form 
ing an outflow section through which heated fluid 
is carried from the inner end of the blade to the 
outer end of the same and the other of said longi 
tudinal sections being connected at its inner end 
With a discharge and adapted to carry the heated 
fluid from the outer end of the blade to the inner 
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end of the same, and said outflow conduct section 
and its inlet connections being heat insulated 
from said blade to avoid transmission of heat from 
the liquid flowing through said outflow conduit 
section to said blade and the inflow conduit sec 
tion being non-heat insulated from said blade to 
promote the transmission of heat from the liquid 
flowing through the inflow conduit Section to Said 
blade, the heat insulation between said outflow 
conduit section and said blade including said 
spaces between said outflow conduit and said 
blade. 

3. A heat exchanger for a blade of an airplane 
propeller, comprising a conduit having two longi 
tudinal sections arranged lengthwise in said blade 
and communicating with each other at their Outer 
ends and one of said sections being connected at 
its inner end with a heated fluid Supply and form 
ing an outflow section through which heated fluid 
is carried from the inner end of the blade to the 
outer end of the same and the other of said longi 

inner end with a discharge and adapted to carry 
the heated fluid from the outer end of the blade 
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tudinal sections being connected at its inner end . 
with a discharge and adapted to carry the heated 
fluid from the outer end of the blade to the inner 
end of the same, and said outflow conduit Sec 
tion and its inlet connections being heat insu 
lated from said blade to avoid transmission of 
heat from the liquid flowing through said outflow 
conduit section to said blade and the inflow con 
duit section being non-heat insulated from Said 
blade to promote the transmission of heat from 
the liquid flowing through the inflow conduit Sec 
tion to said blade, the insulation between Said Out 
fow conduit section and said blade including 
longitudinal fins arranged on the periphery of , 
said outflow conduit section and forming longi 
tudinal air spaces between said outflow conduit 
section and said blade. VM 

4. A heat exchanger for a blade of an airplane 
propeller, comprising a conduit having two longi 
tudinal sections arranged lengthwise in said blade 
and communicating with each other at their 
outer ends and one of said Sections being con 
nected at its inner end with a heated fluid supply 
and forming an outflow section through, which 
heated fluid is carried from the inner end of the 
blade to the outer end of the same and the other 
of said longitudinal sections being connected at its 
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to the inner end of the same, and said outflow con 
duit section and its inlet connections being heat 
insulated from said blade to avoid transmission of 
heat from the liquid flowing through said outflow 
Conduit Section to said blade and the inflow con 
duit Section being non-heat insulated from said 
blade to promote the transmission of heat from 
the liquid flowing through the inflow conduit sec 
tion to Said blade, the heat insulation between 
Said outflow conduit section and said blade in 
cluding a heat insulating material applied to the 
Outer Side of Said outflow conduit section. 

5. A heat exchanger for rotary airplane pro 
pellers having blades arranged radially relative 
to the axis of rotation, comprising a conduit for 
a coolant arranged in each blade and including an 
intake section extending outwardly from the in 
ner end of the blade to the outer end of the same 
and arranged along the rear trailing edge of the 
blade, a return Section extending from the outer 
end of the blade to the inner end of the same and 
arranged along the front advancing edge of the 
blade, and a transverse section connecting the 
outer ends of the intake and return Sections adja 
cent to the tip of the blade, said intake section and 
itS inlet connections being heat-insulated from 
the blade but the return and transverse sections 
having the capacity of transmitting heat to said 
blade. 

IRWING B. OSOFSKY. 
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