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UNITED STATES

PatenT OFFICE.

FREDERICK H. QLEWIS

OF PHILADELPHIA PENNSYLVANIA
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SPECIFICATION fdrming;fpart 'of.- Létﬁers Patent NG'. 658;069, 'da.te“d-September 18, 1900.
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To all whom it may concern.:

Be it known that I, FREDERICK H. LEWIS
a citizen of the United States, and a resident
of the city and county of Philadelphia, State
of Pennsylvania, have invented certain new

and useful Improvements in Methods of Feed-

ing Pulverized Fuel, of whleh the following
is a speelﬁeatlon -

My invention relates to improvements in
processes of feeding pulverized fuel; and it
consists in certain 1mprovements partlcularly
applicable to kilns of the rotary-cylinder type
for roasting cement-rock or other materials.

The ob;]eot of my invention is to secure a

more complete combustion and consumption

of powdered fuel in processes of the class re-
ferred to, whereby more economical and su-

- perior results are attained as compaled mth

20

present processes.
The usual rotary-kiln process of roasting
cement-rock consists in introducing the raw

“material or rock to the upper end of an in-
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clined rotary cylinder, whereby the material
passes through said cylinder and drops out at
thelower end thereof. Initspassagethrough

‘the eylinder the material is constantly tum-

bled by the revolution of said cylinder, thus
bringing all of its particles into contact with
the flame.

bustion of finely divided or powdered coal,

which is injected into the Jower or delivery

end of the cylinder by means of an air-blast.
The powdered fuel is fed from a hopper or
bin into a duct which leads into the furnace,

an air-blast being employed to convey the fuel

from said hopper into and through said duct
into the ceylinder.

erate blast it burns in along flame extending

through a considerable part of the length of
the ]{1111 while with a stronger blast combus— -

tion is impelfect and large quantities of un-
consumed coal escape from the chimney.
These methods are both objectionable, the
first because.the zone of high temperature is
unneceﬂsamly long, and the second because

a large percentage of fuel is wasted by being
blown out of the stack unconsumed. Both

methods are wasteful of fuel and productive.

of smoke, soot, and cinders. My improved
method involves some of the steps of the well-

known process just referred to and also cer- |

This flame is produeed by the com-

Introduced in this way
the coal burns uneconomically. With a mod-

1 tain addltlonal steps, which will now be de-
| seribed.

I make use of a moderate air-blast
to carry the finely-divided fuel from the stor-
age bin or hopper to the rotary cylinder; but

| in addition to this feed-blast I will employ .
This -

what I will term an ‘“inducing-blast.”
is a blast of air of small dumeter as compared
to the feed-blast and of high pressure, intro-

‘duced into the duct which conveys the fuel

to the kiln a short distance to the rear of the

delivery end or nozzle of said duect, and the

chief fuanction of which is to induce a current
of air in front of the nozzle of said duet suffi-

cient to supply oxygen for securing practi-

cally-complete combustion of the fuel in the
lower portion of the eylinder. Oneimportant
feature of my improved method is that most

of the induced air created by the inducing-
blast is drawn in through the hot clinker- bed .
below the furnace and that it is thus heated

Dbefore reaching the kiln and is, in fact,a hot
blast, whereby a maximum of hea.t_ls secured

with smaller fuel consumption. = By this pro-

- cess sufficient air is supplied to support com-

bustion of the pulverized fuel without im-
parting such force to such fuel as will project

it throuwh the combustwn—ch&mbel into the

chmme} .
In the aeeompanymﬂ' drawm gs I haveillus- .

trated a suitable apparatus in whu,h my im-

proved process may be p!deblced
In said drawings, Figure 1 is a view, partly :

1in side elevation and partly In vertical cen-

tral section, of the entire apparatus. Fig. 2
is a section on the line A B of Fig.1 onanen-
larged scale. - Fig. 3isa view, on a still larger

seale of the dlseha,rﬂ*e end or nozzle of the

fuel-duct the same bemg shown in longitu-
dinal vertwal central section and with the cen-
tral portion of the same broken away.

The appara,tus which T have herein 111us-
trated is constructed as follows:

The rotary open-ended eylindrical kiln o;,
supported and operated in the usual manner,
is constructed at its upper end with a stack b

and a feeding-hopper cfor containing the ma- -_ |

terial to be roasted. The lower or dellvery |
end of the ecylinder:communicates with and

is surrounded by a hood d, having an open-

ing w 1n one end through which the delivery
end of the cylinder projects when the hood is
initsoperative position. The hood is mounted
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‘1llustrated in Fig. 3. 'l
a fuel-ejector nozzle 14, having teleseopic con-

o 658,069

upon a truck e, adapted to tr mrel back and | zontally ad‘]uaﬁ‘red relatively to-the evhndm

forth upon a tr ack f: By this construction
the hood may be moved into proper operating
position, or it may be withdrawn to expose
the end _of the cylinder, thus giving easy ac-
cess to the same when desired. So farasde-
scribed the apparatus is of the usual and well-
known deseription, and it will be nnnecessary
to further illustrate or describe the details
thereof. | |
In accordance with my invention a clinker-

pit 5 is located beneath the delivery end of.

the cylinder and below the level of the track f,
on which the hood-supporting truck eis adapt-
ed to travel. Projecting from the top of said
clinker-pit and communicating therewith is a

chute 7, which registers with an opening ¢ in-

the bottom of the hood e when the same i1s in
position to close the delwmv end of the cyl-
inder. Afterthehood isin position the joint
between it and the chute 7 may be made tight
by fire-clay mortar. The hot roasted rock or
clinker falling from the 1evolvina‘ cvlinder
will drop thmugh the opening g and chute 7
into the clinker-pit 5, which is simply a shal-
low chamber with an open grate S below. A

partition or arch 2 is located within the hood |

d and extends from side to side thereof.

There is a space 9 between the top of said par-

tition and the top of the hood, a space 10 be-
tween the bottom of said partition and the
bottom of the hood, and a space 11 between
the partition and the closed end of the hood.
The partition is also provided with a central
aperture 7, which is opposite an opening 4 in
the closed end of the hood. The purpose ot
the partition 7 will be explained farther on.
The powdered fuel is fed to the cylinder
through a duet [/, which communicates with
a hopper m, located above the duct, near the
end thereof farthest from the eylinder. A
blower of any snitable form or construction,
but in this instance shown as consisting of an

ordinary fan-blowerk, is provided at the outer |

end of the duet for forcing the powdered fuel
into the kiln, as is common in furnaces of
this character. This blower will be herein-
after referred to as the ¢‘ feed-blower.”

The discharge end of the duct / is provided
with an ejector, the details of which are best
This ejector consists of

nection with the duect /, the said duct passing
through a sleeve 12, secured to the rear end

of the nozyle and pr 0v1ded with suitable pack-
ing 13.
through the before-mentioned opening 4 in

The front end of the nozzle passes

the closed end of the hood, and consequently
comes opposite to or ente1s the central aper-
The nozzle 14 is
preferably supported by means of a hanger
p, which is suspended from a track s, the
hanger being capable of being moved 'a,long
the track by means of rollers 7. In this

way the nozzle is not only supported in the
proper vertical position, but it may be hori-

‘before described.

J

e,]eetor-no?ﬂe

or moved entirely away therefrom forthe pur-
pose of inspection or repairs or whenever the

hood d is moved away from the cylinder, as
An air-nozzle v is placed

concentrically within the fuel-nozzle 14 and
has suitable connection with some source of
air under high pressure. The air-nozzle v 1s
shown as being connected to and communi-

cating with a cross-pipe 15, which passes

transversely through thefuel-nozzlesome dis-
tance in rear of its front end. Connected to
one end of this cross-pipe is a supply-pipe ¢,
which connects with any suitable su pply of

compressed air, which is not herein shown

A stop-cock u may be located in the pipe ?‘
if desired, for turning on and off and regu-
lating the amount of air supplied to the air-
blast nozzle. A pressure - gage 16 may be
connected to the opposite end of the cross-
pipe 15, if desired. Obviously the air-blast

nozzle mayv be supported within the fuel-

ejector nozzle and connected with the air-sup-
ply in any desired manner, and the stop-cock

1 and the pressur ©0-2820 16 nmay be dispensel

with.

The ends of the fuel and air nozzles are
shown as provided with nosepieces or nip-
ples 1 and 2, respectively, which are connect-
ed thereto by screw-threads in order that any
desired size, shape, or character of nose-
pieces may be employed to meet varying con-
ditions and requirements. 1 prefer to con-
struct the fuel-ejector nozzle in sections, the

front section 14 having screw-threaded con-
nection with the rear section n through the

instrumentality of an intermediate or union

section 17, through which the cross-pipe 15

is shown as passing. The chief advantage
of this construction is that the nosepiece of
the outer nozzle may be adjusted relatively
to the nosepiece of the inner nozzle for the
purpose of obtaining the best results.

When the parts of the apparatus are in
working position, as illustrated in Fig. 1, the
fuel- eJech nozzle passes through the Open—-

ing 4 in the closed end of the hood d, and as
the central aperture 7 of the partition ¢ is in
alinement with said opening 4 the said nozzle

is in position to deliver the fuel through the
aperture and may be adjusted 1elatwely
thereto to pr oduce the best and most econom-
ical results.

In the opera,tmn of an anpal atus such as I
have deseribed it wili be seen that the feed-
blast ereated by the blower % is sufficient to

| carry the pulverized fuel to the cyhnder and

that the inducing-blast of high pressure issu-
ing from the nozzle v e‘mses,lnduced currents
of extraneous air to flow into the flame.
Owing to the novel location and construction
of the clinker-pit 5 the induced air is caused
to pass through the hot elinker contained in
said pit, and the air is ther eby heated before
mingling with the fuel issuing from the
Of CouTse some of theinduced
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air will be drawn in through the. spaces be-
tween the cylinder and bhe hood, and, if de-
sired, a hole or holes 6 may be made in the
hood for the entrance of air at a normal tem-
perature. T'heinduction of air is greatly fa-
cilitated by the employment of the apertured
partition ¢, which serves to confine the blast
of fuel-laden air after it leaves the nozzle.
As before explained, the position of the noz-
zle relatively to the aperture in the partition
may be adjusted by means of the sliding or

telescopic connection between the nozzle and

the fuel-duct and the hanger carrying said
nozzle. It will further be seen that by my

improved process a considerable reduction in’

the cost of roasting cement-rock, &c., is at-
tained over former methods, because not only

‘18 there greater economyin the consumption
of fuel, but because complete combustion oc-

curs in the lower end of the kiln. Obviously
with the present methods the fuel is mer ely
blown in and burns only as it may come in
contact with heated air in the kiln-chamber.
Hence it is either not fully consumed or else
combustion occurs throughout the length of
the kiln instead of at the lower end, where
practically-complete combustion should take

place to secure the proper and economical

roasting of cement-rock in the manner which
is accomplished by my improvements.

It will of course be understood that my im-
proved process may be effected with any suit-
able form of apparatus and that my invention
is not confined to the details herein shown
and described.

Having ‘thus described my invention, I

- elaim as new and desire to secure by Letters

40
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Patent—

1. The art of feeding the fuel elements to
a zone of combustion to produce heat for an
industrial purpose, which consists in intro-
ducing powdered carbonaceous fuel and OXY-
gen 130 said zone by the joint action of im-
pinging blasts of air projected into said zone
simultaneously in the same direction at dif-
ferent velocities, to wit: a foreed blast of

comparatively-low veloeity and large volume
carrying the powdered fuel in suspension, an-
inducing-blast of -high velocity and small vol- |

' ume and an induced blast for the main sup-
ply of oxygen. |

2. The art of fepdmﬂ‘ the fuel elements to

a zone of combustion to produce heat for an

industrial purpose, which consists in intro-

ducing powd ered carbonaceous fuel and OXy--

oen 130 said zone by the joint action of Im-

23

pinﬂ*inﬂ' blasts of air projected into said zone

simultaneously in the same direction at dif-
ferent velocities, to wit: a forced blast of
comparativel y-low velocity and large volume

carrying the powdered fuel in suspension, an

inducing-blast of high velocity and small vol-

ume, and an induced heated blast for the
main supply of oxygen.
3. The art of feeding the fuel elements to

a zone of eombustion to produce heat for an
industrial purpose, which consists in 11:1131'0-
ducing powdered carbonaceous tuel and oxy-
gen to sald zone by the joint action of 1m-

pinging blasts of air projected into said zone

simultaneously in the same direction at dif-

60'1
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ferent velocities, to wit: a ecentral inducing

forced blast of comparatively-high Veloeit} -
and small volume, a forced blast of compara-

tively -low velocity and large volume, sur-
rounding the central 1ndu(31nﬂ*-blast and car-

I rying the powdered fuel in suspension, and

75

an induced blast of large volume ontside the

blast carrying the powdered fuel.
4. The art of feeding the fuel elements to

) 8o

a zone of combustion to produce heat for an

industrial purpose, which consists. in i1ntro-
ducing powdered carbonaceous fuel and oxy-

‘gen to said zone by the joint action of im-
pinging blasts of air projected into said zone
simultaneously in the same direction at dif-

ferent velocities, to wit: a central inducing
forced blast of comparatively-high velocity
and small volume, a forced blast of compara-
tively-low velocity and large volume, sur-
rounding the central inducing-blast and car-
rying the powdered fuel in suspension, and
an induced heated blast of large volume out-
side the blast carrying the powdered fuel.
~ FREDERICK H. LEWIS.
Witnesses: -
GEORGE W. SEL’I‘ZER
CHARLES A. RUTTER.

90.
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