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To all whom it may. concern:

* Be it known that T, ApoLr Nzu, a subject
of the King of Great Britain, residing at
Tod Inlet, British Columbia, Dominion of
Canada, have invented a new and useful
Fuel-Feedin,
which the following is a specification.

In cement kilns now in general use, it is the
ordinary custom to employ -a fuel conduit
having an open discharge end and to blow
through the same by means of a cold air blast,
powdered coal or other fuel. With this system
there is a considerable loss of fuel, for a com-
_paratively great amount of the same, blown

with great force, is necessary in order to se--

cure sufficient heat, and as a result, consider-
able coal is blown directly through the kiln
and into the stack so that the smoke carries
a large §>ercentage of carbon. -
~ One of the primary objects of the present
invention is to provide a novel system b
which more perfect combustion is secured,
thus effecting a material saving in fuel and
also permitting the employment of a' lower
grade, said system moreover being less wear-
‘ing upon the lining of the kiln at the hot
zone, thereby eliminating oft-repeated re-
newals and the consequent necessity of shut-
ting down the kilns.

A further and important object is to pro-
vide fuel feeding means that will permit the
employment of larger kilns than are now in
use and to provide means by: which the
amount and character of the feed can be va-

ried as desired in order to secure the highest

amount of output with the lowest amount of
- fuel possible.

.The preferred embodiment of the inven--

tion is illustrated in the accompanying draw-
wherein :—

in
’ %ﬁgure 1is a sectional view through the dis-

charge end of a kiln, showing the novel feed-
ing system partially in elevation and par-
tially in section. Fig. 2'is a view in eleva-
tion of a portion of the inner face of the
kiln head showing the feeding means in end
elevation. Fig. 3 is a detail longitudinal
sectional view on an enlarged scale through
a portion of the upper conduit and the hot
air distributing means. Fig. 4 is a detail
sectional view through the coupling for the
rotary pipe. '

Similar reference numerals designate cor-
responding parts in all the figures of the
drawings. ' -

In the embodiment disclosed, the kiln-eom-

Means for Cement-Kilns, of

prises a rotatable cylindrical body 5 having
a non-rotatable head 6, beneath which is lo-
cated the usual clinker receiving pit 7. A
fuel conduit 8 extends through the head 6
into the body, and has an open discharge
end. This conduit is prefeably constructed
of metal or material that is not readily af-
fected by heat. A hopper or reservoir 9 for
the fuel located above the conduit, has a dis-
charge spout 10 communicating with said
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conduit, the material being fed to the spout .

by a suitable screw 11 or by any other means

appropriate for the purpose. ‘ :
‘Located below the fuel conduit 8 is another
fuel conduit 12 that extends through the
head 6, and has its discharge end located in
the body contiguous to the lower side thereof.
This conduit or at least the discharge-end
thereof is substantially elliptical in cross sec-
tion, as illustrated in Fig. 2. Fuel is fed to
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the conduit 12:through a spout 13, to which -

said fuel is delivered by a screw 14, the

screws 11 and 14 being driven from any suit-

“able source, as for instance, a drive shaft 15

connected by belts 16 and pulleys 17 to said
screws. - A fan 18 is connected to the con-
duits 8 and 12 for delivering air thereto.
Another fan 19 has an intake 20 communi-
cating with the clinker pit, said fan having
an outlet or discharge 21. A hot air sup-
ply pipe 22 having a controlling valve 23
therein, leads from the discharge 21, and
has, a series of branches 24 that are coiled
about the discharge portion of the conduit
8, said pipes terminating at the discharge
end of the conduit and m angular relation
thereto. Another hot air supply pipe 25,
leading from the discharge 21, has a valve
96 therein, and said pipe extends to a coup-
ling 27 located within the conduit. A rota-
table pipe 28, disposed centrally and longi-
tudinally within the conduit 8, has one end

~journaled in the coupling, its other end pro-

jecting from the discharge end of the con-
duit and carrying a nozzle 29 that increases
in diameter toward its rear end. This noz-
zle is provided on different sides with a plu-
rality of rearwardly and outwardlv extend-
ing discharge nipples 30. The pipe 28 is
supported within the conduit 8 by a suitable

' spider or transverse supporting bar 31. The

rotation of the pipe 28 and nozzle 29 is se-
cured by means of a shaft 32 that extends
through the coupling 27, and has its end
branched, as shown at 33 in Fig 4, and
secured to the pipe 28. This shaft extends
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longitudinally fhrough the conduit and pro-

jects from the rear end of the same where it
1s provided with a pulley 34. A belt 35,
passing around this pulley, passes around a

“pulley 36 on the drive shaft 15. Another qir
supply pipe 37 is connected with the dis-

charge 21 of the fan 19, and has a contro_lling
valve 38 therein. This pipe is associate

~ with the conduit 12, and a plurality of
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branches 39, leading from said pipe, are
carried about the said conduit and have their
discharge portions 40 located longitudinally

~of the ischarge end of the conduit 12, and

on different sides of the same.

With this structure, heavy blasts of air are
Dot necessary in the conduits 8 and 12, but
it will be evident that as with the ordinary
construction, coal delivered into
conduits. through the spouts 10 and 13 will
be driven by said air bﬂsts to the discharge
ends of the conduits. ‘The temperature in the
clinker pit 7 is very high, an consequently
hot air will be drawn from the clinker
pit bﬁ the fan 19 and will be delivered
into the pipes 22, 25 and 87. The branches
24 of the pipe 22 will cause gyratory “cur-
rents of air to be delivered around the dis-
charge end of the vonduit 8 and rearwardly
into the kiln or furnace, while the nipples
30 of the nozzle 29 will direct.currents of air

ratory body of hot
air. - Consequently tﬁ,’ powdered coal or
other fuel delivered by the conduit 8 will be
forced outwardly by the currents of air from

the nippies 80 and ‘whirled into the furnace,.

this hot air insuring quick combustion. The
particular character of the discharge from
the conduit 8 can be readily controlled b

varying the force of -the jets of air, through

the medium of the valves 23 and 26, and by

adjusting the nozzle 29 longitudinally into
and out of the discharge end of said con-
duit, the latter being permitted by the nat-
ural resiliency of the pipe 25 and by means
of the slot 41 formed in the conduit ‘8
through which the pipe 25 passes, this slot
being covered by a suitable -plate 42.- The
lower conduit constitutes a,_supplemental
feeding means delivering a comparatively
broad stream of fuel over the lower portion
of the furnace or kiln, and insuring the
proper fusing of the material.”

The central fuel-feeding device is so de-
signed and operated that the fuel is dis-
charged to foﬁow a gyratory course longi-

tudinally through the kiln and 1n proximity

to the inner surface thereof, while the lower

Tuel discharging device is so designed and |.

arranged that a comparatively broad belt of
fuel is discharged close to the surface of the

-material treated in the kiln, and furthermore,

such flat belt intercepts the gyratory stream
discharged by the central device so that an
effective commingling of the two streams or
belts takes place close to the material in the

{1 ing from the

the said
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kiln where the maximum heat is required.
The two feeding devices operate simultane- -
ously in this manner, but it may be desirable,
in some instances, to use the upper feeding
device' without feeding fuel through the
lower device: : :

From the foregoing, it is thought that the
construction, operation, and many advan-

tages-of the herein described invention will
be-apparent to those skilled in the art, with-
out further description, and it will be un-
derstood that various changes in the size,
shape, proportion and minor details of con-
struction, may be resorted to without depart-
spirit or sacrificing any of the
advantages of the invention.

Haying thus fully described my invention,
what I cﬁzim as new, and desire to secure by
Letters Patent, is:— : )

" 1. The combination with a furnace, of a
fuel conduit having its discharge end pro-
jecting thereinto, an air supply pipe ex-
tending longitudinally through the conduit
and projecting beyond the discharge end
thereof, said pipe Kaving a closed rear end
and having a plurality of laterally extend-
ing hollow air discharging members on its
projecting portion to bre_:ﬁ{ up the column
of fuel ischarged from the conduit and
also deliver air into the fuel, and means for 95
rotating the pipe. - D
- 2. The combination with a furnace, of a
fuel. conduit leading thereinto, and an' air
supply. pipe extending within the conduit
and having a nozzle at the discharge end of ‘100
'said conduit, said nozzle being provided
with a plurality of lateral discharge nipples.

3. The combination with a furnace, of a
fuel conduit delivering thereinto; an air
supply pipe extending longitudinally within 105
the conduit, and having discharge end dis-
posed at the discharge end of said conduit
and provided with lateral discharge ports,
means for rotating said pipe, and outstand-
ing members on the ipe and rotating there- 110
with in the path oFthe fuel issuing from
the conduit to deflect the fuel. :

4. The combination with a furnace, of a
fuel conduit delivering thereinto, an- air
supply pipe extending longitudinally within 115
the conduit, a rearwardly flared nozzle car-
ried by the discharge end of said pipe and
located at the discharge end of the conduit,
said nozzle having a plurality of outstand-
ing discharge nipples, and a shaft extending 120
into the. conduit and’ connected to the pipe
for rotating the same. = . » ‘ '

5. Theé combination with a furnace, of a
fuel conduit communicating therewith, a -
-plurality of air supply pipes discharging at 125
the end of the conduit and causin gyratory -
currents of air longitudinally of said con-
duit, and an air supﬁly' pipe extending lon-
gitudinally within €
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e conduit and ha.vnﬁ; :
an outwardly flared nozzle at its rear en , 130.
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said nozzle being located adjacent to the
discharge end of the conduit.

6. The combination with a furnace, of a

fuel conduit delivering longitudinally there-

.into, a fan having a discharge, an air supply

pipe connected to the discharge and having
a plurality of branches wrapped about the

. conduit and having their discharge ends lo-
- cated at the discharge end of said conduit,

10

another air supply pipe located longitudi-
nally within the conduit, a nozzle carried by

" the end of the second air sulg)ly pipe and

15

20

25

having a plurality of outwardly. extending
discharge nfpples, and means for effecting
the rotation of the second air supply pipe
and the nozzle. ,

7. The combination with a furnace, of a
fuel conduit delivering thereinto, means for
creating gyratory currents of hot air around
the discharge end of the conduit and within
the furnace, and means for delivering jets
of hot air laterally of the conduit at the dis-
charge end thereof to drive the fuel de-
livered by said conduit outwardly into said
gyratory currents.

8. The combination with a kiln, of a

_.clinker-receiving pit located below the same,

30

35

a fuel conduit delivering into the kiln, a
fan having an intake communicating with
the clinker pit, and discharge pipes leading
from the fan, certain of said pipes creat-
ing gyratory currents of air within the kiln
at the discharge end of the conduit, and
another of said pipes producing jets of air
laterally of the-discharge end of the con-

~ duit to drive the fuel from said conduit out-
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wardly into the gyratory .currents.

* 9. The combination with a furnace, of a
fuel conduit delivering thereinto, a fan hav-
ing a discharge spout connected to the con-
duit for directing a current of air through
said conduit, means for supplying fuel to

the conduit between its discharge end and.

its point of connection with the spout of
the fan, another fan, a discharge pipe con-

- nected to said fan and having branches
‘wrapped about and supported on the dis-

charge end of the conduit for delivering jets
of air to spread the fuel, a continuously ro-
tating device at the discharge end of the con-
duit to assist in the spreading of the fuel

after it leaves the latter, and operating

means for the rotary device.

10. The combination of a furnace, of a
feeding device located centrally thereof at
one end and constructed to delivér a’ com-
bustible mixture into the furnace in a gyra-
tory stream longitudinally of the furnace,
and a second feeding device for discharging
a combustible mixture longitudinally into
the furnace in a relatively %

intercepting the gyratory stream discharged
by the first-mentioned feeding device to
cause a commingling of the streams'directly

flector on the shaft and located beyon

at stream close.
to the surface of the material therein and |

over the surface of the material in the’

furnace. :

11. The combination with a furnace, sep-
arate fuel-discharging devices, a mechanism
for supplying fluid through the devices for
mingling with and carrying the fuel there-
through, air-delivering means arranged
within one of the devices, an air-discharging
means arranged outside and associated with
each device, a common source of air con-
nected ‘with all the said means to mix air

with the fuel after leaving the devices, and,

a controlling valve for each means.

-12. The combination with a kiln, separate
fuel-feeding devices arranged in one end of
the kiln and disposed one above the other,

the upper feeding device consisting of means'

for directing fuel and air longitudinally of
the kiln in a gyratory stream, and the lower
feeding device consisting of means for de-
livering a relatively broad flat stream of
fuel and air longitudinally of the kiln in
close proximity to the material vherein and
intercepting the stream delivered by the first
device ‘at a point in close proximity to such
material.

13. The combination of a rotary kiln, a
pair of stationary fuel-feeding devices ar-
ranged in the same end of the kiln and
located respectively in line with the axis of
the kiln and between such axis and the bot-
tom, the axially arranged device comprising
means for discharging fuel outwardly from
the axis and in a gyratory stream, and the
other device consisting of means for dis-
charging fuel in a straight stream in a path
to intercept the said gyratory stream at a
point below the axis oig the kiln. .

14. The combination with a furnace, of
a fuel-discharging conduit .communicating
therewith, a hollow conical deflector  ar-
ranged in line with the conduit and taper-
ing toward the latter for spreading the fuel,
means for adjusting the deflector axially of
the conduit, continuously operating means
for rotating the deflector, and a plurality of

members arranged on the conical face of the

deflector and inclined away from the conduit
with respect to the axis of the deflector.

15. The combination with' a furnace, of
a fuel-discharging conduit communicating
therewith, a rotary hollow shaft dispose
longitudinally of the conduit, a flarin d};e—
the
discharge end of the conduit, means for ad-
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justing the shaft longitudinally to vary the

position of the deflector, means for connect-

ing the shaft with a source of air under
pressure, and - a. plurality of outstanding
members on the conduit and having aper-
tures for discharging air outwardly into the

fuel delivered by the conduit.

16. The combination with a rotatable kiln
body, of a head therefor, a clinker-receiving
pit located below the body, an upper fuel

125
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conduit delivering to the.body through the
head, a lower conduit in its discharge end

- -substantially elliptieal in cross section, means

" for feedin

fuel to the conduits, a fan hav-
ing a discharge connected to the conduits,
another fan having an intake communicat.
ing with the clinker-receivin pit, a plurality
of discharge pipes leading from the second
fan, certain of said discharge pipes having
branches coiled about the conduits and hav-
ing discharge ends disposed at the dis-
charge ends of said conduits, a rotatable pipe
located longitudinally within the upper con-

958,970

“duit and havinf a rearwardly enlarged noz-
i

zle at the discharge end, said nozzle being 15
provided with a plurality of outstanding
discharge nipples, and a shaft connected to
the pipe for rotating the same.

In testimony, that I claim the for ing
as my own, I have hereto affixed my signa- 20
ture 1n the presence of two witneésses.

ADOLF NEU.

Witnesses:

E. Scuaper,
- H. W. Trrpr. -



