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This invention relates to improvements in 
diffusers and more particularly to improvements 
in air diffusers adapted to augment high-Speed 
combustion in fuel burners. 
The optimum form of diffuser employed in 

fhe past, comprises a relatively flat cone or disc 
stamped in the form of radiating, petal-like 
blades or spokes held together at the peripheral 
edge by a circular band, said band being either 
stamped and affixed to, or cast integral with, 
the diffuser. The disadvantages of these forms 
of diffusers are markedly apparent at high firing 
rates, when high air pressures and differentials 
through the registers are being sustained. In 
such cases, air exiting between the petal-like 
blades of the diffusers at high velocity tends to 
blow the flames of combustible away from the 
furnace face of the diffusers and to extinguish 
them or tear them apart so violently that Some 
of the combustible is chilled, thereby retarding 
combustion speed. 
The primary object of the invention is to pro 

vide a diffuser adapted to permit the heat re 
lease per unit area of air control register throat 
to be increased above the level practicable with 
diffusers, employed presently. 

1. Another object is to provide a diffuser adapted 
to augment greatly the degree of intermixture 
of air and oil at the face of the diffuser so that 
the flame clings to the furnace side of the diffuser 
despite hitherto inordinate air Velocities. 
A further object is to provide a diffuser adapted 

to disseminate air streams in such a manner 
that the tendency of the flames to blow away 
and chill is reduced. 
Another object is to provide a diffuser adapted 

to intermix air and fuel rapidly. 
Still another object is to provide a diffuser 

wherewith the flames tend to adhere to the 
furnace faces of the diffuser, thereby permitting 
combustion to be completed in shorter furnace 
lengths. 
A further object is to provide a diffuser where 

with flame equilibrium is obtained proximate 
the furnace face of the diffuser. 

Further objects and advantages of this in 
vention, as well as its construction, arrangement 
and operation, will be apparent from the follow 
ing description in connection with the accom 
panying drawing, in which 

Fig. 1 is a plan view of a diffuser, showing 
a preferred embodiment of the invention; 

Fig. 2 is a section thereof taken on the line 
2-2 of Fig. 1; 

Fig. 3 is a plan view of a modified form of 
the invention; 
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Fig. 4 is a plan view of another modified form 

thereof; 
Fig. 5 is an isometric view of another form 

thereof ; and Fig. 6 is an isometric view of another modified 
form thereof. 

Similar numerals refer to similar parts 
throughout the several views. 
The diffuser comprises a frusto-conoidal 

member 3, preferably shallow, mounted on the 
end of a conduit 15, which is adapted to carry 
combustible fluid to an atomizer (not shown) 
seated in the register distance piece conduit por 
tion f7. 
A plurality of spaced and radially disposed 

COwls or segments 9 are provided in the furnace 
face of the diffuser. Said segments are prefer 
ably pyramidal, comprising a plurality of polyg 
onal portions 2, 23 and 25 meeting at an apex 
Spaced from the furnace face of the diffuser. 

Selected polygonal portions, such as portions 
2 and 23, are adapted to diffuse and guide the 
air passing through the diffuser and other se 
lected portions, such as portion 25, consist of one 
or more layers of screen that is resistant to high 
temperatures. 

It is apparent that the novel pyramidal con 
struction of the segments f 9 permits opening said 
segments to a greater extent than has been prac 
ticable with the ports of diffusers hitherto em 
ployed. It is further apparent that the employ 
ment of a layer or layers of screen that is re 
Sistant to high temperatures subdivides the air 
stream at each segment into a multiplicity of air 
streams, thereby increasing combustion efficiency. 
As shown in Fig. 3, an alternative construc 

tion adapted to accomplish the same objects pro 
vides Selected polygonal portions 27 consisting 
of closely perforated plate, employed in lieu of 
the layer or layers of screen above described. 
As shown in Fig. 4, another alternative con 

Struction adapted to accomplish the same objects 
provides a diffuser constructed in the following 
manner: A plurality of spaced spokes 29 radiate 
from the conduit portion 7 of a register dis 
tance piece, Said spokes defining either a plane 
or frusto-conoidal figure. A plurality of spaced 
Spokes 3 define either a plane or a frusto-conoi 
dal figure other than the plane or frusto-conoidal 
figure defined by the spokes 29. A screen 33 that 
is resistant to high temperatures is corrugated 
between the spokes 29 and 3. 
While the screen 33 can be of uniform mesh, 

it is preferable to graduate said mesh, increas 
ing the size thereof from the hub to the periph 
ery of the diffuser as shown in Fig. 4. 
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It is apparent that a perforated plate can be 
employed in lieu of the screen 33. 

Still another alternative is shown in Fig. 5, 
Wherein a plurality of annular bands or cylinderS 
35 of graduated diameter are each provided with 
a face layer or layers of screen 37, so that airim 
pelled through the conduit 39 is subdivided into 
a multiplicity of streams by the screen. 3 

It is apparent that a perforated plate can be 
employed in lieu of the screen 37. 
Another alternative is shown in Fig. 6. A plu 

rality of nesting groups of cylinders 4f, each come 
posed of a plurality of tubes 43, are arranged 
so that each cylinder of tubes is of a diameter 
that progressively approaches or recedes from the 
diameter of the conduit 7 portion. 

It is apparent that screen or a plurality of per 
forated plates can be employed in conjunction 
with the diffuser show in Fig. 6. 
Various modifications and changes can be 

made in the subject device without departing 
from the scope of the invention. 
The invention described herein 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 royaltie 
thereon or therefor. 
I claim: 
1. A diffuser comprising a frusto-conoidal 

member adapted to be mounted on a conduit, 
said member having a plurality of spaced ports 
provided with polyhedral cowls, selected faces of 
Said cowls being provided with means to subdi 
vide air passing therethrough into a multiplicity 
of streams. 

2. A diffuser comprising a frusto-conoidal 
member adapted to be mounted on a conduit, said 
member having a plurality of spaced ports pro 
vided with polyhedral cowls, selected faces of 
Said cowls being composed of screen resistant to high temperatures. 

3. A diffuser comprising a frusto-conoidal 
member adapted to be mounted on a conduit, said 
member having a plurality of spaced sector 
shaped ports provided with pyramidal cowls, se 
lected similarly disposed faces of each of said 
cowls being provided with means to subdivide air 
passing therethrough into a multiplicity of 
streams. 

4. A diffuser comprising a frusto-conoidal 
member adapted to be mounted on a conduit, said 
member having a plurality of spaced sector 
shaped ports provided with pyramidal cowls, se 
lected similarly disposed faces of each of said 
cowls being composed of screen resistant to high temperatures. 
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4. 
5. A diffuser comprising a frusto-conoidal 

member adapted to be mounted on a conduit, Said 
member having a plurality of Spaced sector 
shaped ports provided with pyramidal cowls, Se 
lected similarly disposed faces of each of Said 
cowls being composed of perforated plate. 

6. A diffuser comprising a frusto-conoidal 
member adapted to be mounted on a conduit, said 
member having a plurality of spaced ports pro 
vided with cowls, portions of said cowls being 
provided with means to subdivide air passing 
therethrough into a multiplicity of streams. 

7. A diffuser comprising a frusto-conoidal 
member adapted to be mounted on a conduit, said 
member having a plurality of spaced ports pro 
vided with cowls, portions of said cowls being 
provided with perforated plate members adapted 
to subdivide air passing therethrough into a mull 
tiplicity of streams. 

8. A diffuser comprising a generally frusto 
conoidal member adapted to be mounted on a 
conduit, said member having a plurality of spaced 
ports provided with cowls, portions of said cowls 
being provided with means to subdivide air pass 
ing therethrough into a multiplicity of streams. 

9. A diffuser comprising a generally frusto 
condidal member adapted to be mounted on a 
conduit, said member having a plurality of spaced 
poits provided with cowls, portions of said cowls 
being provided with perforated plate members 
adapted to subdivide air passing therethrough 
into a multiplicity of streams. 
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