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Tlhs mventlon lelates to impr cvements in fuel \‘
~burners-of the typé-illustrated and described in-

my-ptrior United States Letters Patent for Liquid
fuel burner No:2,126,853, isstied Augtist 16; 1938;
and particularly- adapted “for' use-with ' steam
boilers - or other furnaces. ‘

One of the objects of the present, 1nventmn is
to" provide-an -apparatus ‘of ‘the-type-indicated
adapted to burn-liquid and powdered fuels either
separately or in conjunction.

Another object-of the mvenuzon is-to provide
an apparatus of ‘the type indicated adapted to
supply adequate primary and ‘secondary air-io
the burner: for insuring: complete combustion of

the liquid fuel and/or a mlxed_ 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.

simultanecusly with the a,dnussmn of‘the mixed
charge of powdered fuel and air to the burher.

Another object of the invention is to provide

© an apparatus.of the type indicated having means
for controiling the’ supply of primary and sec-
ondary air independently of the mesdns for shut-
ting off the supply of primary aivr.

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.
long periods of tlme thhout repa1r or replace-
ment. of parts .

Further obJects of the 1nvent10n are set i“orth
in the followmg specification whlch descrlbes a
preferred form of. constructmn of the apparatus,
by way -of rexample; as: illustrated by. the accom-
panying drawings. . In - the drawings: :

“Fig. b is-aivertical sectlonal yiew through . a
conventional: type: of boiler- front wall  showinhg
the preseht improved : burtier apphed to .‘the
_‘opening-therein;

“Pig.2.is an-end view- of the burner 111ustrated in
Fig. 1 showing “the liquid fuel supply. pipe at the
‘axis of'the buther and a’'conduit at'the periphery:
of -the’burner-casing f01 supplylng powdered
fuel;. :

Fig. 3is g pa,rtlal plan’ view of the apparatus
showing’ the -valve~-means forcontrolling the ad-
mission-of powdered fuel and primary air;

-Fig. 4 -is“a- part-séctiongl view taken on. line
4—4% of Fig. l'showing the -conduit for supplying
powdered fuel closed and the mtake for primary
air-open; and -

g, igia view sxmilar o Fig 4 -showing the’ b8 of ‘the ‘sleeve 5,

b

conduit for supplying powdered - fuel open 'md
the intake for.the primsry 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 thé liquid fuel and a
mixed charge: of powdered: fuel and air; . Valve-
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.
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Refeumg to Fig: 1 of the idrawings, 2. desig-
nates - the ‘masonry  forward .wall’ of .a  bgiler
furnace which- is: covered by. an-outei shell or
iront plate. 3. “Thé present improved burier 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 gn
annular sleeve § of slightly tapered form adagpted
to fit clesely within the.-opening 6 in the -front
of the furnace and. formed with .a radial flange
T.at-its outer end. The annular sleeve or mem-
ber § is provided with perforated ears or lugs.8:
on its periphery which receive: stids § projecting
from' ‘the furnace ' front plate 8. with ‘nuts

35, 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
register- and cooperating: ‘therewith is-an inner:.
concentric -annulus 10" which forms: a second"
internal ‘throat. - The inner annulus {0 is pro-
vided: with a:radisl flange 11:‘at its outer. end
which projects radially beyond the flange 7. The:
flange ‘11 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 slet 12 therebetween, see
Fig. 4. The space between the flange 1 on the
annulus 5 and the:flange {i of the annulus A8
serves -as.the inlet opening or intake. {3 for the.

; secondary: air which is admitted through the:

outer:-throat,

The “inner - annulus “18. is supported flom a
radial flange or end closure~plate 14 which is sus-
pended on bolts 45 serewed .into the . flange 1
Studs’ 18 extend. between the



2
closure-plate (4 and the flange i1 of the annulus
10 to support the latter and hold it in its proper
relation to the sleeve 5. ‘Thus, the space between
the flange {1 on-the annulus: 19 and the closure-
plate 14 serves as the inlet opening or intake
19 for the primary air admitted through the
inner throat.

A serieg of arcuate vanes 16 are pivoted on the
bolts 15 between the flange T on the sleeve 5 and
the flange 11 of the annulus 10 to adapt them
to be rocked or swung to vary the area of the
intake 13 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 15 between

1t

<

the flange 11 on the annulus 10 and the closure- -

plate 14 to adapt them to be rocked for varying
the area of the intake 18 to control the volume
of primary air introduced through the inner
throat. )

The construction and arrangement of the vanes
16 and 11 are illustrated and described in detail
in my prior patent referred to above. Suffice it
to state herein that the series of vanes 16 and
{71 are operated in sequence by means of a ring
20 rotatable in an  annular recess 2l 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 11 of the
annulus 10. Each of the vanes 16 and 17 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
right-angular portions reversed in position on the
respective vanes 16 and I7 as shown in detail in
my. prior batent 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 i1 to rock
them to the open position illustrated in Figs. 4
and 5 to open the primary air intake 19 to the
inner throat. Continued rotation of ring 20
causes the second seb.of vanes 16 to be rocked
to open position while the pins 22 slide in the
arcuate portion of the slots 24 to hold the vanes
11 open.. . The ring 20 has a series of gear-teeth
on its periphery in mesh with the teeth of a
gear 21 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 28 to operate
the vanes 16 and 171,

In accordance with the present invention a
casing section 32 of generally circular contour and
U-shaped - in cross-section cooperates with the
flange 11 of the annulus 10 and closure-plate {4
adjacent their outer peripheries. to provide an
annular chamber 33 surrounding the intake 19
for the innmer throat. As illustrated in Fig. 1,
the casing section 32 is connected to the end
closure-plate 14 by means of a ring 84 welded or
otherwise fastened to its inner annular wall and
having an angular flange bolted to the plate 14
by the studs 15, ‘The casing section 32 is further
connected to the flange 11 of the annulus 10 by
means of & 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 31 at one
side of the openings which cooperates with the
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outer rim of the flange 11 of the annulus 10 to
provide an annular guideway 38 encircling the
openings. ‘The casing section 32 is provided at
the top with a conduit 38 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 10. 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 (4
to adapt it for adjustment longitudinally of the
annulus {8. 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 43 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 valve 50.

In addition to the liguid fuel, solid fuel may
be supplied to the burner through the conduit
39 and intake opening 19 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.

Valve-mechanism is provided for simultaneous-
1y 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 3§ 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
58 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 19. When the ring-closure 54 is moved to
the position illustrated in Fig. 5 the openings
56 and 86 are offset to close the intake 19.

The buiterfiy-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 aperfures 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 Il of the
inner annulus 10. A gear 61 fixed to the rear-
ward extension of the stem 59 meshes with the
teeth 58 of a rack 51 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 61 and rack 57 on the ring-

- closure are so proportioned that a-quarter turn
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~'of the: cranL-handIe 62 will move the. ring=closure

froms: the position shown in Pig. 4'to* that:shown

in'Fig.:5, or vice versa.  One embodiment of the"
invetition ‘having: now. been: described’ inidetail;
the miode of operatlon of the burner 1s explamed :

as follows:

"The - present: 1mproved burner is: adapted to
burn liquid fuels such-as'oil; or:comminuted: fuels
such® as powdered coal;either: sepatately or in

: comunctmn “When ‘a/ cold boiler‘is'to-be!started
the' ring- 20°is fotated by means of ‘the crank-

handle 29 t6-cause ‘the: -ping '22-‘exténding from
the rihg ito engage the r1ght-angular portions of
the'slots" 24”in'‘tHe’ depending’ flanges 23" of ‘the

vanes:{T iand:rock the latter-onithe Wolts {5 to

open‘the intake throat 19; The ring=closure: 54
is‘als6 ‘operated by means-of the crank-handle
62-to the position shown in Fig. 4 to uncover the
cpenings 36 in-the-casing section 32 to'admit pri-
nmary -air’ through the 1ntake IS to: the 1nner
throat.: :

controlled by “the’ vanes. 1§, * In"the preferred
method ‘of’ operation, however, after:the mixed

: charge of powdered fuel Has been’ ignited:the sup-

- ply-of liquid-fuel‘is shut off by mahipulating the

10
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valve 50." 'Thel apparatus thereafter operates as !
a:powdered fuel burmer,- :

- By slidirg the" tube 44 in 1ts supportmg sleeve
45 -on- the ‘end-closure {4/ the area of the ai-
nularigpéning betweeir the: diffusion plate 471 and
tHe ‘end- of ' the inhér annilus 16 'may be varled
to’ control the ‘pattern ‘of ‘the flame. L1kew1se?
the supply of secondary air may bé controlled
by mampulatmg the crank-handle 28'to rock the
vanes:16 ‘and thereby Warythe area:cf the air-
intake-18." It will be- understood: that for over-
load gonditionsithe ‘oil-burner may be brought'in
to'complement the burnifig’ of ‘the powdered fuel.

It will “be ‘observeéd from the foregoinhg speci-
fication ‘that ‘the ‘present. invention provides a
burner - of“novel" constriction -adapted “to'burn’,

: both liquid and ‘powdered: fuels ‘either.séparately

‘The contlol Valve 6 for the hquld fuel supply .

pipe - 42 ‘i§tHen craecked ito permit-a- relatively
small‘charge: of 0il'to be eJected from:the burner-
tip“4¢-which:is ignited by'‘a' toreh or the like.

The vanes 16-and 11 are-then adjusted by ma--

nipulaiing the crank-handle 29 -‘to-‘control ‘the
admission’ of primary and secondary air-to the
flame to insure complete combustion of the liquid
fuel withott diluting the products of combustmn
A small amount of - air-is admitted at the front
ofthe ‘casing to be drawn through' the' tube - 44
to-feed: directly to' the flame adjacent its axis,

this-being-of -advantage to avoid overheating the

burner-tip.~ “Thus,-the’ flame and products of
combustion produce & relatively low heat in the
furnace - to- slowly warim' up the boiler and the
amount-of-fuel and ‘primary and: secondary air
‘are gradually 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: 53 through a quarter
. turn which operates to’simultaneously ‘rock the
buttel'ﬂyfvalve' 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,

As stated -above; Totation ‘of the crank-handle

- 62 rocks the butterﬂy-valve 55 and rotates the
gear 61 on the rearward extension of the stem

89 which meshes: with the teeth ‘58 on the rack-
§7 to operate the ring-~ -closure 54. Thus, the sup-

ply of primary air to the throat 19 is shut off

25

or in-conjunction: It -will ‘also-be -observed that

the improved apparatus: prov1des means: for-con-
trolling the amount of primary ahd'secondary:air
supplied when liquid fuel'is-used and-independent:
means for- s1mu1taneously shuttmg off the pri-

" matry-air ‘supbly’ and- admitting ‘a mixed charge

30

of powdered fuel-aiid ‘air to- convert the dev1ce :
to'a powdered fuel: burner :
While-a’ ‘preferred “embodiment of the inven-

“tion ‘is-herein" described ‘and illustrated, it will

ke -understood that modifications may be made
in' the “structure and-arrangement of ‘the parts
of the device without departmg from ‘the spirit
or-scope-of the invention.  Therefore; w1thout
limiting- myself-in this respect; I claim: ‘
“1.7In- an ‘apparatus .of the type indicated," a

casing, a'burner-for’ liquid fuel in‘'the casing,

40

means -for supplymg air‘to ‘the casing, a ‘conduit’
for supplying-a mixegd- 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

50

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

18 and inner throat and discharges into the fur-.

nace through the openihg between the end of the
inner. annulus 10 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-~

bb

60

sure combustion;  Due to the tortuous path of the :

mixed charge of powdered fuel and air through
. the pivoted vanes 1 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 82 insures the admission of ‘the mixed fuel
charge uniformly around the periphery of the
intake 19.

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 supplxed through’ the intake 13 and

65
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of the. liquid fuel, a conduit at:-the periphery’ of:
the casing for supplymg 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 1ndlcated a -

: casmg having  two - separate inlets, one of said

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 ab 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. thé 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
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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 concentnc annular throats

with separate intake copenings at its penphery,

.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 11qu1d and powdered fuels com-
prising a casing having - separate throats for
stpplying primary and secondary air to the cas-
ing, dampers. in each throat for controlling the
amount of air supphed to the casing, means for

10
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supplying lquid 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
mtake openings, a chamber surrounding the in-
take openings for the inner throat and having a
series of openings fo_r 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
cpening 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, vdampers 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 surroundmg 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.



