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To all whom it may concern: .
Be 1t known that I, Joun A. WEerLTON, a

citizen of the United States, residing at
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Canal Dover, in the county of Tuscarawas
and State of Ohio, have invented a new and

usetul Apparatus for Feeding Pulverized
Huel, of which the following 1s a specifica-
tion. = , _

This invention relates to apparatus for
feeding and burning fuel in a pulverized

- form, the Invention being specially applica-
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“ble to steam boiler and other furnaees.

It 1s the object of the invention to provide
improved means for grinding the fuel, and
injecting it into the fire-box of the furnace.

Another object of the invention is to pro-
vide means for controlling the fire accord-
ing to the pressure in the boiler, the fuel

supply being reduced when the steam pres-

sure rises above a predetermined point, and

.increased when the pressure drops below

this point. N -

A further object is to provide improved
means for feeding air into the fire-box, and
mixing the same with the gases and fuel, in
order to secure perfect combustion thereof.

The invention also contemplates the pro-
vision of an air pump for furnishing the in-
jecting fluid, the pump being driven by a
steam engine supplied with steam from the

boiler of the furnace to which the fuel is
fed, and the exhaust from said engine being

utilized to heat the feed water.

With the herein stated objects in view, as
well as others which will be apparent when
the nature of the invention is better undet-

stood, the same consists in a novel construc-
tion and arrangement of parts to be herein-

arter described and claimed, it being under-
stood that various minor changes in the
structural details may be resorted to, with-
out a departure from the invention.

- In the accompanying drawing forming a

part of this specification, If igufe 1 1s a longi-
tudinal section of the fire-box of a locomo-
tive boller, and an elevation, partly in sec-
tion, of the tender.. Fig. 2 is an enlarged

horizontal section of the discharge end of the
fuel delivery pipe. Fig. 3 is a plan view,
partly in section, of the fuel and air pipes at.

their junction. Tig. 4 is a front elevation

of the tender, partly broken away. Fig. 5
15 o vertical section of the fire-box on the
line 5-—=5 of Fig. 1. Fig. 6 is a vertical sec-
tion of the tender on the line 6—6 of Iip. 1.
Fig. 7 is a detail view of dampers used in

tance Irom the rear end thereof.

the apparatus. Fig. 8 1s a detail view of
ribs. provided 1n a casing used in the ap-
paratus. =~ | -

- The invention 1s shown in connection with
a locomotive boiler furnace, but it 1s to be
understood that it 1s not limited thereto, but
that it may be applied with equal facility
to a stationary boiler, and other furnaces.

Referring to the drawings, 10 denotes the

fire-box of a locomotive boiler. The fire-box
is cylindrical in form, and its shell is corru-
gated throughout its entire length, the struc-
ture being the same as the one ‘disclosed in
my tormer Patent No. 804,286 dated Novem-

ber 14, 1905. Iowever, the invention may

be -applied to any other form of firé-box.
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The front of the fire-box has a fire door .

11, and in this end is mounted a grate 12,
which does not extend throughout.the entire

75

length of the fire-box, but stops some dis-

| Between
this end of the fire-box, and the rear end of
the grate, 1s an arch 13 which rises from the
bottom of the fire-box, and extends in a

curve forwardly in the direction of the front -

thereot, so as to overhang the grate, the top

‘of the arch being spaced from the top of

the fire-box, so that the products of com-

‘bustion may pass over the same to the rear

end of the fire-box, and through the same to
the flues. The arch extends throughout the
enfire width of the fire-box, and is con-

“structed: of fire brick or other refractory ma-
‘terial, and it is formed with a checkered air-
‘passage 14 opening at one end through the
bottom of the fire-box, and at the opposite

end through the outer end of the arch. ~ This
passage 1s provided for the purpose .of feed-
mg air mto the fire-box to support combus-
tion. The air upon passing through the
arch 1s heated, and the checker work serves
to distribute the heated air through the fire-
box, whereby it is thoroughly mixed with the
gases and other products of combustion so

that they ave entirely consumed. Below the
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level of the grate 12, the arch 13 is provided

with a damper 15 which opens into the space
below the grate, and above this damper the

alr passage 14 containg a damper 16." Upon
closing the damper 16 and opeming the

to the fire thereon. The grate is provided

| for starting the fire, after which pulverized

fuel 1s injected into the fire-box, and burned

in suspension. Below the grate, the bottom

of the fire-box s provided with the laroe
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| damper 15, air is fed through the grate bars
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the casing 23 is entered by a

ground damper 17 through which the .ﬁhes 1 controlling the amount of fuel to be dis-

may be discharged. The front end of the
fire-box, up to the arch 13, is lined with fre

brick or Utﬂer' relratgtory material 18 as

shown in Fig. 5

in Ifgs. 1, 4 and 6 is shown the tender
carryng a umply of fuel and water. The
water 1s ¢ arvied 1 a cylindrical tank 19, in
which 1s built a bopper 20 containing the
supply of coal. Under the dlsa,haw*u end
oi the hopper is mounted a tmuu‘h 21 1n
which works a screw conveyer 22 Mtendmg
to the front end of the tender and discharg-
g into a sultable receptacle.
irough 1s mounted a cylindrical casing 23

“which also extends in the xhru,tmn ot the

front, end of the iender,_aud m which works
a screw conveyer 24. ‘Lhe interior surface
of the-casing 33 ; 15 ribbed spirally, and these

ribs In mn;undmu with the screw 24 form
a grinder or ¢ vusher for the coal, the crushed

coul being fed forwardly by the screw. The
trough o1 does not extend entir ely across the
dlsclmnm end of the hopper as shown in
g, 6, so that the coal may drop into the
caeuw 20 and then be taken up by the screw
2L, The trough therefore supports most of
the weight, t of the coal, thereby causing the
U‘imdu to worle with oreater ease “than
would be the case it the entire weight of the
conl were on the grinder. The fi(mt end of
pipe 26 into
whicli the ground coal 18 discharged, and

saicl pipe communicates with an air pipe 27

Ieadmg from a blower 28 mounted on the

front end of the tender, and driven by an

engine 29, also mounted on this end of the
tuldel the engine being supplied with steam
from the boiler of the locomotive. On the
crank shatt 30 of the engine 1s a sprocket
wheel 31 which is connected by a chain 32

- to a sprocket wheel 33 on the shaft 34 of
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the screw 24. On the shaft 35 of the screw
22 1s a.spur gear 86 which i1s in mesh with a
similar gear on the shaft 34, whereby the

motion of the latter s (,ommumcated to the

screw 22. A suitable friction or other form
of clutch 87 is provided for throwing the
screw 22 1nto and out of operation. Be-
tween the tender and the locomotive, the
pipe 27 1s provided with a flexible section 38
and also a sultable coupling. The blower
28 15 also connected by a pipe 39 to the pas-
sage 14 of the arch 13, this pipe bemng also
l)uwulul with a sm‘mh]e flexible portion 40
.;md a coupling.  The pipe 27 terminates in

discharge head 41 having a series of noz-
f&l(“; 12 which pass through “fues 43 niounted
i the front wall of the fire- box, and dis-
charging thereinto.
the head 41, between the inlet ends of the
nozzles 42,
cated at 4_4 to prwent the coal dust from
lodging thoxeon Adjacent to the head 41,
the pipe 27 is provided with a valve 45, for

with stufling boxes 54.

Bel(}w th]s.

The inner surface of ._

is brought to an edge as ndi~

893,028

charged into the fire-box. The ground coal
is fed into the hire-box by an injector action,
produced by the air passing across the mouth
of the pipe 26, the latter pipe being pro-
vided, near its junction with the pipe 2’2’
with a valve 46, to be closed only when oil
is used for fuel, in which case the casing 21
will also be Ccl‘f}ptd and the shaft ends packed
The alr p}.pe 27 18
provided with a relief valve 55 for the pur-
pose of allowing excess air to escape if it
should be found that too much air is being
introduced into the fire-box to burn the. fuel
to the best advantage. Il 1s therefore not
necessary to pr ovide 2 oearing td change the
specd of the grinder, and it is proposed to

mdke the blower dm]Jl} large to furnish all

the air required, and 1f it 1s found that too
much air is supplied, the relief valve may
be slightly opened, so that the excess air can
Lw(“l}*)e
and air mixed in ]uat the right propertion
to produce perfect cmnbuatmn
end of the tender carries a feed water heater
47 into which the exhaust from tie engine 2%
discharges, the exhaust pipe bemg indicated
at 48. The feed water 1s discharged into
the top oi the heater from the tank 19 by
an injector 49. " The heater contains the

~usual pans 50 for catching seale and other
A branch pipe 48" leads from

1mpurities.
the exhaust pipe 48 to the space around the

hopper 20 for conducting exhaust steam into
said space to heat the walls of the hopper,

and-thereby dry the coal if it i1s wet, and pre-
vent freezing of the coal in cold Weather
should the tank 19 leak.
head 41 also contains means for imparting a
whirling motion to the fuel, sald means com-
prising screws 51 mounted on stems 52 ex-
tending through the wall of the head. - One
of these dewces 1s mounted 1n front of each

thus dt"]thIlD{T to the fire-box, coal

The front

The discharge
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nozzle 42 and is dimensioned so that it’ may -

pass thereinto and serve as a scraper for re-
‘moving deposits, the stems 52 being slidably
mounted in the wall of the head for thlS

PUIPOSC,

In operalion, a fire is made on the
[2 1 the ordinary manner, coal being ob-
tatned from the hopper 20 upon throwing
the conveyer 22 into gear.

The heated air issuing frow the arch 18 is
thoroughly mixed with the fuel and gases.
thus insuring a perfect combustion.
proportion of air and coal may be varled by

grate-

The damper 16
may be closed, and the damper 15 opened
more or less to obtain a proper supply of air..
When a suflicient fire to ignite the ground
fuel is-obtained, the same is turned into the
{ire-box 1n Whlch i} 1s burned in suspension.

Tim.' |
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operating the valve 45, and the amount of

fuel discharped into the fire-box 15 COIl~
trolled by the valve 45, and damper 16,

The fire doo:a_*f need not be opened except

124




‘when starting the fire, thus preventing

5 42 thereol, as

10

20

20

503,888

entrance of cold air into the fire-box, and
by constructing the discharge end of the

fuel supply pipe, and mounting the nozzles

described and shown in Fig. 2.
cold air is prevented from coming in contact
with the heated surface of the fire-box walls.
The coal is ground at the time of using i,
thereby avoiding a surplus that might pos-

sibly cause an explosion. The speed of the

pump is automatically controlled according
{o the pressure in the boiler. This may be

effected by a pressure regulating valve |

shown disgrammatically at 53, sald valve
reducing or shutting off the steam to the en-
oine 29 when the boiler pressure rises above
a predetermined point, and opening to 1n-
crease the steam supply when the boiler
pressure agaln drops. . |

The method of and the apparatus for ob-
taining and utilizing the comminuted fuel

may also be applied to stationary boilers, 10

which case the air pressure for operating the

injector may be. obtained from a storage

tank, and the goal may be ground at any

convenient plece around the plant. -
What is claimed 1s:

1. The combination with a fire box, of

the | means for feeding comminuted fuel thereinto,

comprising a fuel receptacle, a trough
mounted 1n the dischmrge end thereot,
spaced at its opposite edges from the walls
thereof, a screw conveyer working In the

trough, a cylindrical casing mounted be-

neath the trough and the discharge end of
the receptacle, a grinder and conveyer
mounted in said casing, a pipe inlo which
the casing discharges, and a fluid pressure
pipe leading to and digcharging nto the
fire box, the said pipe being entered by the
fuel pipe. ' |

9. The combination with a fire box, of a
fuel injector discharging thereinto, a screw
mounted at the inlet end of the discharge
nozzle of the injector, for Imparting a
whirling motion to the fuel, said screw be-
ing movable into the nozzle to serve as
seraper therefor.

In testimony that I claim the foregoing as

my own, I have hereto aflixed my signature !

in the presence of two witnesses.

| JOHN A. WELTON.

Witnesses |
(Gro. W. Myzrs,
I, I Smaw.

and.
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