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Ernest L. Woolley, Providence, R.I. 
Application December 19, 1939, serial No. 309,997 

This invention relates to improvements in fuel 
burners of the type illustrated and described in 
my prior United States Letters Fatent for Liquid 
fuel burner No. 2,126,853, issued August 16, 1938, 
and particularly adapted for use with steam 
boilers or other furnaces. . . . . . . . . 
One of the objects of the present invention is 

to provide-an apparatus of the i type indicated 
adapted to burn liquid and powdered fuels either 
separately or in conjunction. . . . . . . 
Another object of the invention is to provide 

an apparatus of the type indicated adapted to 
Supply adequate primary and secondary air to 
the burner for insuring complete combustion of 
the liquid fuel and/or a mixed-charge of pow 
dered fuel and air. . . . . . . - 
Another object of the invention is to provide 

an apparatus of the type indicated in which the 
primary air for the liquid fuel may be shut off. 
simultaneously with the admission of the mixed 
charge of powdered fuel and air to the burner. 
Another object of the invention is to provide 

an apparatus of the type indicated having means 
for controlling the supply of primary and sec 
ondary air independently of the means for shut 
ting off the supply of primary air. . . 

Still another object of the invention is to pro 
vide an apparatus of the type indicated which 
is efficient in operation and of simple, compact 
and rugged-construction to adapt it for use over 
ment of parts. . 

... Further objects of the invention are set forth 
in the following specification which describes a 
preferred form of construction of the apparatus, 
by way of example, as illustrated by the accom 
panying drawings. In the drawings: . . . 

long periods of time without repair or replace 

10 Claims. (Cl. 110—22) 
conduit for supplying powdered fuel open and 

- the intake for the primary air closed. . . . ": , . 
The present apparatus comprises generally a 

casing constituting an air register and having . 
two or more concentric annular throats for sup 
plying primary and secondary air to promote 
combustion of the fuel with dampers in each 
throat for controlling the amount of air supplied 
therethrough. A Supply pipe for liquid fuel ex 
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tends longitudinally of the casing in the inner 
throat and has a burner-tip at its end. The cas 
ing has separate apertures at its periphery for 
Supplying primary air for the liquid fuel and a 
mixed charge of powdered fuel and air. Walve 
means are also provided for simultaneously clos 
ing the apertures for Supplying primary air and 
opening the aperture for supplying a mixed 
charge of powdered fuel and air, or vice Versa. 
Referring to Fig. 1 of the drawings, 2 desig 

nates the masonry forward wall of a boiler 
furnace which is covered by an outer shell or 
front plate. 3. The present improved burner is 
preferably-embodied in a unitary casing adapted 
to be attached to the front of the boiler furnace 
and Serving as the means for supporting fuel 
supply means and also the controls thereof. As 
herein shown the burner-casing comprises an 
annular sleeve 5 of slightly tapered form adapted 
to fit closely within the opening 6 in the front 
of the furnace and formed with a radial fiange 
at its outer end. The annular sleeve or mem 

ber 5 is provided with perforated ears or lugs. 8. 
On its periphery which receive studs. S projecting 
from the furnace front plate 3 with nuts 
Screwed onto their ends to secure the sleeve 
fixedly in position. The sleeve. 5 forms the outer 
boundary wall of the larger throat of the air. 

Fig. 1 is a vertical sectional view through a 
conventional type of boiler front wall showing 
the present improved burner applied to the 
opening therein; ... . . . . . : . ?` , 

Fig.2 is an end view of the burner illustrated in 
Fig.1 showing the liquid fuel supply pipe at the 
axis of the burner and a conduit at the periphery. 
of the burner-casing.: for supplying powdered 
fuel; . . . . . . . . . . . - ... ..….... } . , ;', '?'. . .''' 

Fig. 3 is a partial plan view of the apparatus 
showing the valve-means for controlling the ad 
mission of powdered fuel and primary air; 

Fig. 4 is a part-sectional view taken on line 
4-4 of Fig.1 showing the conduit for supplying 
powdered fuel closed and the intake for primary 
air Open; and - ? ? .. ..' ?? s . . . . 

Fig. 5 is a view similar to Fig. 4 showing the 
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register and cooperating therewith is an inner. 
concentric annulus 0 which forms a second. 
internal throat. The inner annulus iO is pro 
vided with a radial flange fat its outer end 
which projects radially beyond the flange T. The 
flange - 1 I may be continuous and integral with 
the annulus 10, but as herein illustrated it is 
made in two parts spaced from each other to 
provide an annular slot 2 therebetween, see 
Fig. 4. The Space between the flange 7 on the 
annullus 5 and the fange til of the annullus 105 
Serves as the inlet opening or intake 3. for the 
Secondary air which is admitted through the 
Outer throat. 
The inner annulus to is supported from a 

radial flange oriend closure-plate 4 whichis sus-. 
pended on bolts 15 screwed into the flange 
of the sleeve 5, Studs 8 extend between the 

  

  

  



2 
closure-plate 14 and the flange til of the annullus 
0 to support the latter and hold it in its proper 

relation to the sleeve 5. Thus, the space between 
the flange on the annulus 9 and the closure 
plate f4 serves as the inlet opening or intake 5 
19 for the primary air admitted through the 
inner throat. 
A Series of arcuate vanes 6 are pivoted on the 

bolts 5 between the flange 7 on the sleeve 5 and 
the flange of the annulus 0 to adapt them 
to be rocked or swung to vary the area of the 
intake 3 to control the volume of the secondary 
air current introduced through the outer throat 
or to entirely close the intake. A series of sim 
ilar vanes 7 are pivoted on the bolts 5 between 
the filange l f on the annulus f 0 and the closure- , 
plate 4 to adapt them to be rocked for varying 
the area of the intake 9 to control the Volume 
of primary air introduced through the inner . 
throat. 
The construction and arrangement of the Vanes 

6 and 7 are illustrated and described in detail 
in my prior patent referred to above. Suffice it 
to state herein that the series of vanes 6 and 

are operated in sequence by means of a ring 
20 rotatable in an annular recess 2 in the 
closure-plate 14 and having a series of pins 22 
extending longitudinally of the casing through 
the arcuate slot 12 in the radial flange of the 
annulus O. Each of the vanes 6 and l has a 
depending flange 23 with a slot 24 through which 
the pins 22 extend, see Figs. 4 and 5. Although 
the slots 24 may have other forms, as herein 
illustrated they comprise an arcuate portion with 
a right-angular continuation at one end With the 3: 
right-angular portions reversed in position on the 
respective vanes f6 and 7 as shown in detail in 
my prior patent referred to above. Thus, upon 
rotation of the ring 20 the series of pins 22 first 
act in the radial slots 24 in the vanes 7 to rock 
them to the open position illustrated in Figs. 4 
and 5 to open the primary air intake 9 to the 
inner throat. Continued rotation of ring 20 
causes the second set of vanes 6 to be rocked 
to open position while the pins 22 slide in the 
arcuate portion of the slots 24 to hold the Vanes 
7 open. The ring 20 has a series of gear-teeth 

on its periphery in mesh. With the teeth of a 
gear 27 shown in Fig. 2. The gear 27 is keyed 
to one end of a shaft 28 having a crank-handle 
29 at its opposite end for rotating the gear in 
either direction to turn the ring 20 to operate 
the vanes 6 and 7. 
In accordance with the present invention a 

casing section 32 of generally circular contour and 
U-shaped in cross-section cooperates with the 
flange of the annulus 0 and closure-plate f4 
adjacent their outer peripheries to provide an 
annular chamber 33 surrounding the intake 9 
for the inner throat. As illustrated in Fig. 1, 
the casing section 32 is connected to the end 
closure-plate 4 by means of a ring 34 Welded or 
otherwise fastened to its inner annular Wall and 
having an angular flange bolted to the plate f4 
by the studs 5. The casing section 32 is further 
connected to the flange of the annulus 0 by 
means of a series of arcuately-shaped angle 
brackets 35, see Fig. 4, Welded or otherwise suit 
ably fastened thereto. Preferably, the casing 
section 32 is of gradually tapering Width from 
top to bottom for a purpose as Will appear later. 
The casing section 32 has a series of spaced aper 
tures or openings 36 in its periphery, see FigS. 1 
and 3, and an annular rim or bead 37 at one 
side of the openings which cooperates with the 75 
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Outer rim of the flange of the annulus 0 to 
provide an annular guideway 38 encircling the 
openings. The casing section 32 is provided at 
the top with a conduit 39 flanged for bolting 
a fuel feed pipe or chute 40 thereto as indi 
cated in Fig. 1. 
The Supply pipe 42 for liquid fuel is mounted 

On the end closure-plate 4 and extends axially 
of the annulus fo. As herein illustrated the 
Supply pipe 42 is supported in a tube 44 by means 
of a Spider 43 having a hub which closely fits 
the pipe and arms which engage the interior 
of the tube. The tube 44, in turn, is slidably 
mounted in a sleeve 45 on the closure-plate A 
to adapt it for adjustment longitudinally of the 
annulus 0. The tube 44 also serves as an addi 
tional air-pipe surrounding the fuel-pipe 42 for 
Supplying a Small amount of air to the burner. 
A burner-tip 46 for the liquid fuel is carried at 
the inner end of the supply pipe 42 and a diffu 
Sion plate 47 is supported at the end of the 
tube 44 surrounding the burner-tip. The outer 
end of the Supply pipe 42 is clamped to a fitting 
48 connected by a pipe 49 to a source of liquid 
fuel Supply in the usual manner and the fuel 
Supplied to the burner is controlled by a manu 
ally-operable Walwe 50. 
In addition to the liquid fuel, solid fuel may 

be supplied to the burner through the conduit 
39 and intake opening 9 by way of the inner 
throat. The solid fuel is introduced as a mixed 
charge comprising powdered coal suspended in 
an air blast from a blower, not herein shown. 
Thus, the primary air for the combustion of the 
Solid fuel is supplied therewith so that when 
powdered coal is used the openings 36 in the 
Casing Section 32 for supplying primary air to 
the inner throat are closed. 
Walve-mechanism is provided for simultaneous 

ly closing the air intake openings 36 and open 
ing the conduit 39 in the casing 32, and vice 
Versa. As illustrated herein the valve-mecha 
nism comprises a ring-closure 54 surrounding the 
primary air intake openings 36 and a butterfly 
valve 55 in the conduit 39. The ring-closure 54 
fits closely in the annular guideway 38 on the 
casing-Section 32 and has a series of openings 
56 of the same shape and spaced from each other 
the same distance as the openings 36 in the 
casing-Section. Thus, when the ring-closure 54 
is moved to the position illustrated in Fig. 4 the 
openings 56 therein aline with the openings: 36 
in the casing section 32 to admit air to the in 
take 9. When the ring-closure 54 is moved to 
the position illustrated in Fig. 5 the openings 
56 and 36 are offset to close the intake 9. 
The butterfly-valve 55 in the conduit 39 is of 

rectangular shape to conform to the interior con 
tour of the conduit, being carried by a stem 59 
extending through bearing apertures in the sides 
of the conduit, see Figs. 1 and 3. As illustrated 
most clearly in Fig. 1, the stem 59 for the valve 
55 extends rearwardly from the conduit 39 above 
the ring-closure 54 with its end journaled in a 
bearing 60 supported on the flange of the 
inner annulus 0. A gear 61 fixed to the rear 
Ward extension of the stem 59 meshes with the 
teeth 58 of a rack 57 fastened to the ring-closure 
54 to Operate the latter and the stem may be 
turned by a crank-handle 62 mounted on its outer 
end. The ring-closure 54 and butterfly-valve 55 
are So arranged with respect to each other that 
When one is in open position the other is in closed 
position and the gear 6 and rack 57 on the ring 
closure are so proportioned that a quarter turn 



are gradua, 

invention having now been described in detail, 
the mode of operation of the burner is explained 
as follows: . . The present improved burner is adapted to 

• -- - . . - - -- - lels such as oil, or comminuted fuels burn liquid fuelss has powdered coal, either separately or in 
junction. When a cold boiler is to be started 

handle 29 to cause the pins 22 extending from 

pipe 42 is then cracked to permit a relatively 
small-charge of oil to be ejected from the burner 
tip 46, which is ignited by a torch or the like. 
The vanes 6 
nipulating the 
admission of p ? - - - -- - -- • • • • • • • • 

flame to insure complete combustion of the liquid 
fuel without diluting the products of combustion. 
A small amount of air is admitted at the front 
of the casing to be drawn through the tube 44 
to feed directly to the flame adjacent its axis, 

ank-handle 29 to control the 

this being of advantage to avoid overheating the 
burner-tip. Thus, it 

y increased from time to time until 
the boiler is thoroughly heated. . . 
The fuel supply may then be changed to pow 

dered fuel. To this end the crank-handle 62 is 
operated to rotate the stem, 59 through a quarter 
turn which operates to simultaneously rock the 
butterfly-valve 55 to open the conduit 39 and 
turn the ring-closure 54 to close the openings 36 
in the casing, section 32 as illustrated in Fig. 5. 

is rotated by means of the crank 
to engage the right-angular portions of 

The control-valve 50 for the liquid fuel Supply . . 

ind 7 are then adjusted by ma-. 
tary and secondary air to the 

. . . . . . . . . . . . . . . . . . 2,284,708 

of the crank-handle 62 will move the ring-closure 
from the position shown in Fig. 4 to that shown 
in Fig. 5, or vice versa. One embodiment of the 

controlled by the vanes. 16. In the preferred 
method of operation, however, after the mixed 
charge of powdered fuel has been ignited the sup 

10 

ply of liquid-fuelis shut off by manipulating the 
a powdered fuel burner. . . . . valve 50. The apparatus thereafter operates as 
By siding the tube 4 in its supporting sleeve 

he end-closure f4 the area of the an 
ular opening between the diffusion plate 47 and 

the end of the inner annulus 6 may be varied 
to control the pattern of the flame. Likewise, 

5 intake: 3 
load conditions the oil-burner may be brought in 
to complement the burning of the powdered fuel. 

... It will be observed from the foregoing speci 

, the supply of secondary air may b? controlled 
by manipulating the crank-handle 29 to rock the 
vanes 6 and thereby vary the area of the air 

It will be understood that for over 

fication that the present invention provides a 
burner of novel construction adapted to burn 
both liquid and powdered fuels either separately 
or in conjunction. It will also be observed that 
the improved apparatus provides means for con 
trolling the amount of primary and secondary-air 

25 supplied when liquid fuelis used and independent. means '''for-º-simultaneously - shutting off the pri 
mary-air supply and admitting a mixed charge 

30 
of powdered fuel and air to convert the device 
to a powdered fuel burner. 
While a preferred embodiment of the inven 

ition is herein described and illustrated, it will 
be understood that modifications may be made in the structure and arrangement of the parts 
of the device without departing from the spirit 
or scope of the invention. Therefore, without limiting myself in this respect, I claim: . 

1. In an apparatus of the type indicated, a 
casing, a burner for liquid fuel in the casing, 

40 

As stated above, rotation of the crank-handle 
62 rocks the butterfly-valve 55 and rotates the 
gear 6 on the rearward extension of the stem 
59 which meshes With the teeth 58. On the rack. 
57 to operate the ring-closure 54. Thus, the sup 
ply of primary air to the throat 9 is shut off 
and a mixed charge of powdered fuel and air is 
introduced into the casing section 32. The mixed 
charge of fuel and air passes through the intake 
9 and inner throat and discharges into the fur 
nace through the opening between the end of the 
inner annulus 0 and outer periphery of the 
diffusion plate 47. As the mixed fuel charge 
strikes the flame it is ignited, sufficient primary 
air being supplied with the powdered fuel to in 

50 

55 

means for supplying air to the casing, a conduit 
for supplying a mixed charge of powdered fuel 
and air to the casing, and means for simultane 
ously cutting off the first mentioned air supply 
and opening the conduit for supplying a mixed 
charge of powdered fuel and air, or vice versa. - 

2. In an apparatus of the type indicated, an 
annular casing, a burner for liquid fuel at the 
axis of the casing, means at the periphery of the 
casing for supplying air to support combustion 
of the liquid fuel, a conduit at the periphery of 
the casing for supplying a mixed charge of pow 
dered fuel and air, and valve-means for simul 
taneously cutting off the air supply and opening 
the conduit for supplying a mixed charge of pow 
dered fuel and air. 

3. In an apparatus of the type indicated, a 
' casing having two separate inlets, one of said 

30 

sure combustion. Due to the tortuous path of the 
mixed charge of powdered fuel and air through 
the pivoted vanes 7 a high degree of turbulence 
is produced therein which insures practically 
complete combustion. Furthermore, the tapered 
form or funnel-shape of the involute casing-sec 
tion 32 insures the admission of the mixed fuel 
charge uniformly around the periphery of the 
intake 9. - 

The liquid and powdered fuels may be burned 
simultaneously with the primary air for both be 
ing supplied through the conduit 39 and the sec 
ondary air supplied through the intake 3 and 

65 
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inlets being adapted to supply air to the interior 
of the casing, a liquid fuel burner in the casing, 
a conduit for Supplying a mixed charge of pow 
dered fuel and air through the other inlet, and 
valve-means for simultaneously closing one of 
the inlets and opening the other inlet. 

4. In a device of the type indicated an an- : 
nular casing having a series of openings at its 
periphery for supplying air to the interior 
thereof, a ring-closure rotatable on the casing 
for closing the series of openings, a conduit. 
at the periphery of the casing for supplying a 
mixed charge of powdered fuel and air, a valve 
for opening and closing the conduit, and 
manually-operable means for simultaneously. 
rotating the ring-closure to closing position on 
the casing and opening the valve in the conduit. 

5. In an apparatus of the type indicated, an 
annular casing having a series of openings at 

    

  



4 
its periphery for supplying air to the interior 
thereof, a ring closure rotatable on the casing 
to open or close the series of openings in the lat 
ter, and having gear-teeth thereon, a conduit at 
the periphery of the casing for supplying a mixed 
charge of fuel and air to the casing, a valve in 
said conduit, and a gear meshing with the teeth 
on the ring and connected to the Valve in the 
conduit, said gear being operable to open the 
valve in the conduit and turn the ring-closure 
to close the series of openings in the casing, 
or Vice Versa. - 

6. A burner for liquid and powdered fuels 
comprising a casing having Separate throats With 
intake openings for Supplying primary and Sec 
ondary air to Support combustion, means for 
supplying liquid fuel to one of the throats, a con 
duit for supplying a mixed charge of powdered 
fuel and air to said throat, and means for simul 
taneously closing the intake opening in said cas 
ing for supplying primary air and opening the 
conduit for supplying a mixed fuel charge to 
said throat, and vice versa. 

7. A burner for liquid and powdered fuels 
comprising a casing having its interior divided 
into a plurality of concentric annular throats 
with separate intake openings at its periphery 
for each throat, dampers in each throat for con 
trolling the intake openings, means for supply 
ing liquid fuel to the inner throat, a chamber 
surrounding the intake opening to said inner 
throat and having openings for supplying air, a 
conduit for supplying a mixed charge of pow 
dered fuel and air to said inner throat, and 
means for controlling the air and mixed fuel 
charge supplied to said inner throat. 

8. A burner for liquid and powdered fuels com 
prising a casing having separate throats for 
supplying primary and secondary air to the cas 
ing, dampers in each throat for controlling the 
amount of air supplied to the casing, means for 
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supplying liquid fuel to one of the throats, an 
annular chamber surrounding said last-named 
throat and having cooperating inlets for ad 
mitting air and Supplying a mixed charge of 
powdered fuel and air, and valve-means for 
simultaneously closing one of the cooperating 
inlets and opening the other inlet. ? 

9. A burner for liquid and powdered fuels 
comprising a casing having its interior divided 
into a plurality of concentric annular throats. 
with separate intake openings for each throat, a 
series of vanes in each throat for controlling the 
intake openings, a chamber surrounding the in 
take openings for the inner throat and having a 
Series of openings for Supplying air, a feed pipe 
for liquid fuel in the inner throat, a burner-tip 
at the end of said pipe, a conduit for supplying 
a mixed charge of powdered fuel and air to the 
chamber, and valve-means for simultaneously 
closing the air openings in the chamber and 
opening the conduit for the mixed fuel charge, 
and vice versa. . 

10. A burner for liquid and powdered fuels 
comprising a casing having separate throats for 
Supplying primary and secondary air to the cas 
ing, dampers in each throat for controlling the 
amount of air supplied to the casing, means for 
supplying liquid fuel to one of the throats, an 
annular casing section surrounding said last 
named throat and having separate inlets for ad 
mitting air and supplying a mixed charge of pow 
dered fuel and air to the throat, a damper for 
closing the inlet in the casing section for supply 
ing air, a conduit for supplying the mixed charge 
of powdered fuel and air to the other inlet in the 
casing section, a valve in said conduit, and means 
for simultaneously operating the damper for 
the inlet Supplying air and the valve in the con 
duit whereby to open one and close the other. 

ERNEST L. wOOLLEY. 


