Dec. 1, 1953 J. CHAMBERLAIN . 2,660,859

COMBINED FLAMEHOLDER AND TURNING VANE
Filed June 18, 1952

FI1G. 1 4
- 7
7 N\
i xy//é
@’ e

ZE
—
} 16mirion
\ FlG. 3
27
"‘Zé
 Froror 710 "ZZ
112
|
A/RFLOW
INVENTOR
: ] JOHN CHAMBERLAIN

o et FLAL

ATTORNEY



Patented Dec. 1, 1953

UNITED STATES

2,660,859

PATENT OFFICE

2,660,859
COMBINED FLAMEHOLDER AND TURNING
VANE

John Chamberiain, Manchester, Conn., assignor

to United
Conn.,

Aircraft Corporation, East Hartford,
a corporation of Delaware

Application Fune 18, 1952, Serial No. 294,144

1

This invention relates to improvements i1 com-
bustion chambers and more particularly to com-
bustion chambers having a turned duct imme-
diately upstream thereof.

An object of this invention is to provide im- 5
proved efficiency for burners or combustion
chambers which are loested immediately down-
stream of a turn in the duct which supplies fluid
to the burner.

A primary object of this invention is to provide
a compination turning vane and fameholder
mechanism adjacent the upstream end of & burn-
er of the type raentioned above.

These and othsr objects of this invention will
becomse readily apnarent from the following de-
tail description of the accompanying drawing
in which:

Fig. 1 is a partial cross section of an ordinary
burner construction where the hurner is preceded
by a turned duct. 20

Fig. 2 i1s a partial cross section of a burner
having the combination turning vanes and fame-
holders aeccording to this invention; and

¥Fig. 3 is a cross-sectional view taken along the
line 3—3 of Fig. 2.

Referring fo Fig. 1, the normal construction
for a turned dueot combustion chamber is illus-
trated. Thus, the duct rortion 18 is at an angle
relative to the combustion chamber 12 so that
it is the practice te utilize turning vanes 18 at 30
the turn in the duct. Fuel is injected by mesns
of nozzles {5 downstreain of the turning vanes
and the i-air mixbure is ignited adjacent to
the V-fype fameholders i8. In view of ithe
turbulence created by the turning vanes the air- 35
flow is usuaily noj smooth so that it is possible
for the flame o jump back and forth from the
flameholder to the turning vanes or to held in
the wake of the turning vanes. As o vesulf, in-
efficient burning is provided and a very unstable,
overall condition exisis.

As illusirated in Fig. 2, the present invention
eliminates the problems pointed out above., Thus
for a burner which might, for example, be uti-
lized in the tip of a heliconier rotor blade, & pas- 45
sage 26 would be provided for conducting air
undger pressure o the burner. The burner por-
tion 22 would communicate with the duct 28 and
would Bbe located at an angle relative thereto.
At the junciion of the two ducts a plurality of 50
combined turning vane snd flamehoclder mem-
bers 24 are provided and these members span
the duct running transversely of the axis of flow
therethrough. A member 28 may be provided to
rigidly support the turning vane flameholders 24. 55

25

4 Claims. (Cl 60—39.72)

2

Ordinary turning vanes are likely o be subject
to some flow separation and consequently cause
hurner roughness because burners of this type are
generally very sensitive to unstable fiow. Hence,
the turning vanes 24 are of airfoil section at
thelr upsiream ends bui their upper and lower
surfaces diverge in a downstream direction.
IZence, the space in the V formed by the turning
vane flameholders forms a protected flamehold-
ing area,

In addition, the passage between adjacent
vanes are convergent thereby increasing the flow
velocity which tends $o stabilize the flow around
the corner. Furthermore, & construction of this
type permits the famehclders to be located at
the farthest possible upstream point. In addi-
tion, g construction of this type permits fuel to
be injected in the duct 29 instead of in the com-~
hbustion chamber 22.

A spark device for igniting the fuel-zir mixture
in the combustion chamber 22 may be provided
as illustrated.

As a result of this invention it is apparent that
an improved mechanism has bsen provided for
combustion chambers which are preceded by a
turned duet whereby smoother and more stable
fluid fow is obtained with low pressure iosses.

Ithough only one embodiment of this inven-
tion has been illustrased and described harein, it
is apparent that various changes and modifiea-
tions may be made in the construction and ar-
rangement of the various parts without depart-
ing from the scope of this novel concept.

What it is desired to obtain by Letiers Patent
is:

1. In a burner comprising a dugt through
which a gas flows, said duct including two duct
portions having their axes disposed at an angle
to each other, a duct sechion forming a joint bhe-
tween said two duct portions, and at least one
combined turning vane and flameholder in said
section having its span Tunning substantiaily
transversely the axis of gas flow, said vane hav-
ing upper and lower surfaces which diverge con-
continuously in g downstream direction and
means 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 fo each other, a duct sec-
tion forming a joint for said two portions, said
section adapted to have combustion taking vlace
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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 vane having its span running transversely of
the axis of flow in said section, said vane com-
prising a leading edge portion of substantially
airfoil shape and a trailing edge portion forming
s, downstream continuation of said leading edge
portion and comprising surfaces diverging in a
downstream direction.

3. Tn a combustion chamber having a curved
duct portion and adapted to Tizve combustion
take place downstream of said portion, means
for injecting fuel upstream -of :said -curved por-
tion, and combined flow furning means and
flameholding means in said curved portion:com-
prising &t least one vane having its span running
transversely of the axis of flow, ‘gaid vane having
a streamlined cross section with the trailing por-
tion thereof forming diverging surfaces.

(7]
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4
4. Tn a combinationchamber 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 CHAMBERLAIN.
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