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Coiaa., a corpgration of Delaware 
Application Y axe 8, 1952, Seria No. 294,144 

This invention relates to iriprovements in con 
bustion chanibers and in ore particllarly to COin 
bustion chain hers having a turned du3t intane 
diately upstrean thereof. 
An object of this invention is to provide in 

proved efficiency for burners or combustion 
charnbers which are located innediately doWi 
stream of 2 tui'i, in the duct, which supplies fluid 
to the buirier. 
A primary object of this invention is to provide 

a combination turning vane and flanieholdier 
mechanism adjacent the upsti'82 in end of a burn 
er of the type inentioned above. 
These and other objects of this investion will 

become readily apparent froin the following de 
tail description of the aecompanying drawing 
in which: 

Fig. 1 is a partial ci'oss section of an ordinary 
burner construction where the burner is preceded 
by a turned duct. 

Fig. 2 is a, partial cross Section of a burner 
having the corbitation turning vanes and fiane 
holdiel's according to this invention; and 

Fig. 3 is a cross-Sectional view taken along the 
line 3-3 of Fig. 2. 

Referring to Fig. 1, the norial construction 
for a turned duet, coin oustion chaimber is ilius 
trated. Thus, the duct, portioi) is is at an angle 
relative to the combustion chamber 2 SO that 
it is the practice to utilize turning Vanes & at 
the tui in the dict. Fuel is injected by hears 
of nozzles downstieai of the turing Vales 
and the ful r mixture is ignited adjacent to 
ine W-type faileholder's 8. In view of the 
turbulence created by the turning vanes the air 
flow is usually not, Smooth so that it is possible 
for the faine to jump back and forth firon the 
flarieholder to the turning waies or to hold in 
the Wake of the jurining Vanes. As a result, in 
efficient bui'aling is pi'ovided and a very unstable, 
Overall condition exists. 
As illustrated ii fig. 2, the present invention 

elirminates the probles pointed out above. Thus 
for a burner which raight, for example, be uti 
ized in the tip of a helicopter rotor blade, a paS 
sage 2 would be provided for conducting air 
under pressure to the burner. The bui'iner por 
tion 22 Wold connunicate with the duct, 23 and 
would be located at an angle relative thereto. 
At the junction of tine two ducts a plurality of 
combined turning vane and flanneholder mern 
be's 243 are provided and these neither's Spain. 
the duct running transversely of the axis of flow 
therethrough. A member 2 is may be provided to 
rigidly support the turning vane flameholders 28. 
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Ordinary turning vanes are likely to be subject 

to Some flow Separation and Consequently cause 
burner roughness because burners of this type are 
generally very sensitive to unstable iow. Hence, 
the turning Vanes 24 are of airfoil section at 
their upstream ends but their upper and lower 
surfaces diverge in a downstream direction. 
iience, the space in the W formed by the turning 
vane fianeholders forms a protected flamehold 
ing area. 

In addition, the passage between adjacent 
Vanes are convergent thereby increasing the flow 
velocity which tends to stabilize the flow around 
the corner. Furthermore, a construction of this 
type permits the Élaineholders to be located at 
the farthest possible upstrean point. In addi 
tion, a construction of this type permits fuel to 
be injected in the duct 2 instead of in the corn 
bustion charaber 22. 
A Spark device for igniting the fuel-air inixture 

in the combustion chamber 22 may be provided 
as illustrated. 
AS a result of this invention it is apparent, that 

an in proved mechanism has bsen provided for 
Combustion chambers which are preceded by a 
turned duet whereby smoother and more stable 
fluid flow is obtained with low pressure osses. 

though only one embodinent of this inven 
tion has been illustrated and described herein, it 
is apparent that various changes and modifica 
tions may be made in the construction and ar 
langement of the various parts without, depart. 
ing from the Scope of this novel concept. 
What it is desired to obtain by Letters Patent 

S. 

l. In a burnel comprising a duct through 
Which a gas flows, said duct including two duct 
portions having their axes disposed at an angle 
to each other, a duct section forming a joint be. 
tween Said two duct portions, and at least one 
Combined turning vane and flanneholder in said 
Section having its Span running substantially 
titansversely the axis of gas flow, said vane hav. 
ing upper and lower surfaces which diverge con 
continuously in a downstream direction and 
In eans for injecting fuel upstream of said duct 
Section and mechanism adjacent said section for 
igniting the gas fuel mixture whereby combus 
tion takes place downstream of said section. 

2. In a burner comprising a duct through 
which a combustion Supporting gas flows, said 
duct including two duct portions having their axes 
disposed at an angle to each other, a duct sec 
tion forming a joint for said two portions, said 
Section adapted to have combustion taking place 
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downstream thereof, and means for simultane 
ously turning the gas and Stabilizing combustion 
downstream from said section comprising at least 
One vaine having its span running transversely of 
the axis of flow in Said Section, said vane con 
prising a leading edge portion of Substantially 
airfoil shape and a trailing edge portion forming 
a downstrean continuation of Said leading edge 
portion and comprising Surfaces diverging in a 
downstream direction. 

3. In a Cornbustic chamber having a curved 
duct portion and adapted to have combustion 
take place downstream of said portion, means 
for injecting fuel upstrean of said curved por 
tion, and combined flow turning means and 
flamehoiding means in Said curved portion:com 
prising at least one vane having its span running 
transversely of the axis of flow, said vanehaving 
a Streamlined cross section with the trailing por 
tion thereof forming diverging surfaces. 
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4. 
4. In a combination chamber according to claim 

3 wherein Said combined means comprise a plu 
rality of vanes With the adjacent surfaces of the 
Vanes forming curved converging passages. 

JOHN CEAMBERLAIN. 
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