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SPECIFICATION formmg part of Leﬁters Patent No, 706, 495 dated. August 5 1902
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To all whom it may concern:
Be it known that I, FRANKLIN M. _tiEI]I) a

".cltlzan of the United Sta,tes, residing at Ind1--,-
anapolis, in the county of Marion and State of
‘Indiana, have invented new and useful Im--

provements in Pulverized-Fuel Burners, of
- which the following is a specification.

- My invention relates to certain new and
- useful improvements-in pulverized or dust
to
‘tus whereby the finely-divided fuel or dust

is sprayed into a furnace to be consumed

therein.
The ob,]ect of my mven‘tlon 18, ﬁrst to pro-—

15

finely-divided combustible, may be effectu-
ally used as a fuel in furnaces; second, to
provide means whereby the fuel 18 regularly

- and positively fed tothe fuel-receiving-cham-
- 20 Dber of theapparatusand means for positively
“and regularly conveying the fuel toward the

discharging or nozzle end of said apparatus;
- third, to provide an air-conveying means or

duet whereby the atmospheric airis conveyed

centrally through the fuel-receiving chamber

25
- of the apparatus whereby the finely-divided

fuel is caused to commingle with the airas it |

is discharged through the nozzle of said fuel-
receiving chamber a,nd fourth, to provide a
30 central blasb or blowmﬂ* means whereby the
~ through the nozzle or discharging end of the
-appamtus I attain these ob;]er_,ts by means
of the apparatus illustrated in the accom-

~of reference designate like parts. throughout
the several views.

Figure 1 is a longitudinal &ectlonal eleva-

- tional view of the burnel taken through the

go line A B. (See Figs. 2 and 3.) Fig. 2 is an

end elevational view of the same lookin%' in
See.
Fig. 1.) Fig. 3 is a similar view looking in
(See also Flg )

 the direction indicated by the arrowa

the dnectwn of the arrow 0.
1.) Fig. 4 is a longitudinal detail view of
the inner air-tube a.nd showing the spiral con-
~ veyer thereof. Fig. disan enc'l view of the

45

same lookingin the direction of the arrow d.
(See Fig. 4. ) Fig. 6 is a longitudinal detail
‘50 view of the blower, and I‘w 718 an end wew

fuel burners; and it consists in an appara-

vide an apparatus whereby 1efuse coal, a

~ finely-divided fuel 18 dlSth;Ll ged or sprayed

panying drawings, in which similar numerals:

|
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of the same 100];1110* in ‘rhe dir ectlon mtﬂleated
by the arrow e. (See Fig. 6.)

The vermcally-extendmg foed- hoppel 1,
having the upper cone-formed top 2, isformed

integral on the upper side of the frel-receiv- 55

ing chamber 3, at or near the closed end there-

of. The fuel—mcewmo‘ chamber 3 is cylin-
drical in form and termmates in a reduced
open-ended portion or e;]eetmﬂ'-nozzle 4, and
intermediate between said nozzle or reduced 60
portion 4 and the hopper 1is formed thesup- -~
porting-flange o, which latter is provided to
form the supportmn' means of the apparatus

and may be bolted to the front of the furnace |
to which the apparatusis apphed The rear 63
or closed end of the fuel-receiving chamber

3 18 bm ed to recelve the sleeve 6, ,whleh Iat-

ter is adapted to freely rotate therem A
bevel-wheel 7 is keyed or secured on the outel |
projecting end of said sleeve 6 to turn there- 7o
with, and aretaining-collar8is firmly screwed
or otherwise secured on the inner prolonged
end of said sleeve 6 and 18 provided for the
purpose of preventing a longitudinal move-
ment of the latter.

The air duect or tube 9 is s1tua,ted centrally
within the fuel-receiving chamber 3, and the
said tube has the surface of its rearwardlv -©X- r
tending end truly turned to accurately fit and
to slide longitudinally in the bore of thesleeve 8o
6, and the.said air duet or tube is held. to turn
mth sald sleeve 6 by a suitable key 10, which
is secured to said sleeve 6 and adapted to fit

75

in the spline 102, formed longitudinaliy in
‘the _p,@ripheralsurfaee of the air duct or tube 85

9. A spiral or helical conveyer 11 is formed
integral on the outer surface of that portion
of the tube 9 inclosed in the fuel-chamber 3,
and the.same is provided for the purpose of

‘conveying or positively moving the pulver- go

ized fuel in regular and umform quantity to-
ward and to the mouth of the nozzle 4 to be
e;lected therethrough. A vertically-extend-
ing feed-conveyer 12 1s secured on the depend-
ing end of the feed-shaft 13, and the latter

95
sha,fb is journaled in the bearmﬂ' 14, formed

integral on the bottom portion of the gear-

inclosing box 15. The gear-inclosing box 15

18 formed integral on the inner end of and -
=Supported in p031b1011 in Lhe top pmtmn 2 of 100
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said hopper 1 by the j OUi'naI-bea,rin 2 16, which

latter is also formed integral with the top

portion 2 of said hopperl. A cap17isadapted

to be screwed or otherwise fitted or remov- |

ably secured in the top open end of said gear-

~box, and the said gear-inclosing box 15, hav-

10

15

‘ing the cap 17, is provided for the purpose of

protecting the gears 18 and 19, inclosed there-

in, from the coal-dust orfuel passing into said

hopper 1. The gear 18 is securely keyed on
the top end of the shaft 13 and is adapted to
mesh, with the bevel-wheel 19, which latter

is keyed on the shaft 20. The upper bear-

Ing 21 and-the lower bearing 22 are formed
integral on the side of the hopper 1 and are
adapted to receive the vertically-extending

- shaft 23,which is adapted to turn freely there-

20

in. A bevel-gear 21 is keyed on the bottom

end of the shaft 23 and is adapted to mesh

with the bevel-gear 7 to be driven thereby,
and a bevel-gear 25 is keyed on the upper end
of said shaft 23 and is adapted to mesh with
the bevel-gear 26, keyed on the outer project-
ing end of the shaft 20, to rotate the latter
to drive or rotate the spiral conveyer 12, and
the said train of gearsis proportioned to im-

-~ part the proper rate of speed to the said con-
~..0 veyer 12 toregularly and uniformly and posi-
- tively feed the proper quantity of fuel into

- 30

" nozzle thereof.

35

the chamber 3 to be discharged through the
A sprocket-wheel 27 is se-
cured on the hub of the bevel-wheel 7, and a
suitable sprocket drive-chain (not shown) ex-
tending from the source of power surrounds

said sprocket-wheel to drive the same and to
- Impart rotative motion tothespiral 12 and the

tube 9 throughthe train of connecting-gearing

previously described. A nozzleor blast-tip 28,
having its area contracted at or near its cen-
‘tral portion, is provided to concentrate the

alr-blast passing therethrough and through
the nozzle 4 to the more effectuallylift up the
particles of coal-dustasthelatteris fed to the

tip of said nozzle 28 to be discharged through

said nozzle 4. The tip or nozzle 28 is reduced
for a portion of its length to receive the bear-
ing-ring 29, and a portion of this reduced por-

tion is threaded to be screwed into the end

: o

of the tube 9 and held securely therein toturn
The bearing-ring 29 loosely fits

therewith.
on the reduced .portion of the mnozzle 28,
and suitable arms 30 are formed integral

~on said ring and extend radially therefrom

55

to bear against the inner surface of the fuel-
receiving chamber 3 to maintain the said tube

9 and its nozzle 28 centrally therewith. The
‘exterior surface of the nozzle 28 is gradu-

'60

6

ally reduced toward its discharging end, and
‘the curvature of the profile of said surface is

preferably made conecentric with the curva-
ture of the interior surface of the enlarged

‘portion or base of the nozzle, so that when |

the tube is in normal position or situated at
or near the position shown in Fig. 1 the area
of the opening of the nipple or nozzle 28 will
be equal to the area of the annular space be-
tween the alr-tube 9 and the inner surface of

b
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I the fuel-receiving tube 8. An adjusting-le-

ver 31 is fulerumed in the end bifurcations
of the arm 32 by a pin 33, which latter is
formed integral on the end of the chamber 3,
and the bifurcated ends 34 of said lever 31
extend centrally over and under the top and
bottom sides of the tube 9.
bifurcations aredrilled and tapped to receive
the bolts 35, the ends of which are reduced
to it into the grooves 36, formed in the tube
9, and thus when it is required to move said
tube 9 longitudinally either forwardly or
backwardly said lever is operated to move
the nozzle 28 nearer to or farther from the
nozzle 64 to adjust the supply of fuel to the
latter nozzle to be carried therethrough by
the central blast. ' . | |

The. central blast is induced by means of
the blower-ring 37, which is situated within
the tube 9 slightly to the rear of the nozzle
28. 'The blower-ring 37 is provided with the
jet-openings 38, and said bloweris connected
with the branch pipes 39, which connect it
with its central hub 41, which latter isdrilled
centrally to receive the steam-supply pipe 41,
on which itissecured and whereby the blower-
ring 371s supplied with steam. The radially-

extending supporting-arms 42 are formed in-

The endsof said:

7C
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tegral on the hub 41 and are provided to

maintain the blower-ringin position centrally
within the air duet or tube 9.
supply pipe 41 is fixed and extends back-
wardly through the central bore of the end

The steam-

100

cap 42* of the tube 9, in which bore it loosely

fits, and the said pipe has its outer project-

ing end connected to the T-piece 43, which

latter is connected to the steam-supply pipe

44. A manipulating -lever 45 is fulerumed
on and between the outer ends of the sup-

105

porting-links 46 by a pin 47, and these latter

are hinged to a suitable lug 48, formed in-
tegral on the fuel-receiving chamber 3, and
the bifurcated ends 49 of said lever45 fit over
the ends of the yoke 50, and the ends of the

sald bifurcationsare drilled toloosely receive

the screws 51, which are securely screwed
into the ends of the yoke 50. The yvoke 50is
secured fast on the steam-pipe 41 by a suit-
able set-screw 52, and thus it is clear that

while the air tube or duct 9 is rotated the

steam-pipe is maintained in its fixed position.
- When it is desired to burn oil in' connection
with this apparatus, a tube 53 of much smaller

diameter than the steam-pipe 41 is passed

centrally therethrough and through a central
bore formed in the hub 40 of the blower-ring

IIO

115
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37, and the end of said oil-supplying tube is '

projected sufficiently beyond said hub to dis-

.charge the fuel-oil at a point within the noz-

zle 28, at which point the oil will be lifted up

125

by the outgoing air and steam blast to be
thoroughly atomized before being discharged

from the nozzle 4 of the apparatus. |

In the outer projecting end of the tube 9
suitable air-vent openings 54 are formed, and
also in the cap 42* inner air-inlet openings
05 are formed, and the same are provided for

I130
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~ the free passage of the exterior or atmos-

~ pheric air into the interior of the central or

- .10

alr tube 9. |
The operation of my invention is as follows

The fuel having been previously pulverized or
reduced toa fme stateisdisecharged byanysuit-

able conveying means into the top open end 2
of the hopper 1.

fuel is thus positively fed from the top of

said hopper 1 to and into the fuel-chamber 3,
from whence it is again positively and regu-
larly conveyed by the spiral or helical con-
veyer 11, formed on the ‘central retetmg air

tube or. duct 9, to and in front of the air-blast

- nozzle 23 to be mixed with the air-blast pass-

20

25

30

ing therethrough and carried by said blast

thron gh the e;ectmg—nozzle 4 to be discharged
into the furnace to which the appmatus is
connected to be consumed therein. -
- Having thus fully deseribed this my inven-
‘tion, what I claim as new and useful, and
desire to cover by Letters Petent of the Unlted

States therefor, is—
1. Inapulvemzed -fuel burr ner, the eombme-

tion with a fuel-receiving ehember having a
closed end and an open reduced eJeetmﬂ' or.
nozzle end, of an air-conducting tube situated
centrally and extending longitudinally within.
said fuel-receiving chamber, and having its

~ open ejecting or nozzle end directed toward

. the reduced or nozzle end of said fuel-receiv-.
ing chamber, and means, adapted to operate
in hne with and between said air-conducting

35

tube and the interior surface of said fuel-re-

- ¢eiving chamber, to feed the fuel positively

40

to the dlsehal frmﬂ'-noz,ale | |
2. In a,pulveuzed -fuel burner,the combina-

tion with a fuel-receiving eha,mber ha,vme' a

closed end and an open reduced -ejeeting or
nozzle end, and a feed-hopper situated at or
near the closed end of said fuel - receiving |
chamber, of an air-conducting tube situated
centrally and extending longitudinally within
‘said fuel-receiving chamber and having its
open ejecting or nozzle end directed toward ,

 the reduced or nozzle end of said fuel-cham-

ber, a splral conveyer integral withand encir-
.chnﬂ' said air-tube and means for rota.tmfr the.

air- tube and conveyer.
3. In apulvenzed fuel burner,the cembma-

Rotative motion is now im-
parted to the central air-tube 9 and the feed-
conveyor 12, situated in the hopper 1, and the

-Wlbnesses

=

[ tion with a fuel—reeelvmo* chamber having a
closed end and an open Teduced e;jeetmg or

nozzle end,a vertically-extending feed-hopper

R sitnated at Oor near the closed end of said feed-

receiving chamber of an air-conducting tube
eltueted centrally and extending longn:ud:l-
nally within said fuel-receiving chamber and
havingits open ejecting or nozzle end directed

‘toward the reduced or nozzle end of said fuel-
chamber, a spiral conveyer integral with and

encireling said air-tube and means for rotat-

taneously
4. Inapulverized-f ael burner,the eombma—

tion with a fuel-recelving. ehamber having a

55
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ing said tube and spiral conveyer and forop-
| eratlno' said hopper-conveying means simul-

closed end and an open reduced ejecting or

‘nozzleend,a vertwally-extendmﬂ feed-hopper

conneeted to said fuel-receiving chamber, an

‘air-conducting tube situated cen t1 ally a.nd ex-

tending lonfrltudmally within said fuel-re-

ceiving chamber and having its open ejecting
or nozzle end directed toward the reduced or-

nozzle end of said fuel—reeelvmﬂ* chamber, a

| .splra.l conveyerintegral withand surroundmtr
said air-tube, a dependmcr spiral conveyer sit-
uated in said hopper and means for simulta-
neously rotating said air-tube and conveyers
‘whereby equal and regular quantities of fuel

are supplied to said f uel-reeelvmg chamber
asitisdischarged from the nozzle of the latter.
5. Inapulverized-fuel burner,the combina-

tion with a fuel-receiving chember having a
closed rear end and an open reduced o] ectmo*
ornozzle end,of an air-tube situated eentrally
‘and extendm ¢ longitudinally within said fuel-
receiving ehember and having its ejecting or
| nozzle end directed. toward the reduced or
‘nozzle end of said fuel-receiving chamber, a
steam or blast pipe extending eentrally and |

longitudinally within said air- tube, and a liq-
uid-fuel-conveying pipe within said steam-

pipeand projecting beyond the open end there-

of to a point at or near the e;jectmﬂ'-nezzle of

-said air-tube.

In testlmony whereof I have heleunto set
my hand in the presenee ef two qubsembmﬂ'

'FRANKLIN M. REED.

Wltnessee |
THOMPSON R BELL,
IIARR_Y, W. RoLL.
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