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- To all whom it may concern: .

5

ments in the process of burning cement.
10

UNITED STATES PATENT OFFICE,

'CHARLES A. MATCHAM, OF ALLENTOWN, PENNSYLVANIA.

.~ PROCESS OF BURNING CEMENT.

- No. 842,848

. Specification of Letters Patent.
 Application filed December 28, 1908, Serial No. 349,809,

‘Patented Jan. 29, 190%7.

Be it known that I, CHARLES A. MATCHAM,

~a citizen of the United States, residing in

Allentown, Pennsylvania, have invented. cer-
tain Improvements in the Processes of Burn-
ing Cement, of which the following is a speci-
fication. o |

My invention relates to certain improve-

The object of the invention is to burn the

material to be treated more evenly than has

heretofore been done and to reduce the dele-

forced draft for this purpose. .

20

- ine Tuel

terious effect of the flame upon the fire-brick
lining by causing the products of combus-
or other kiln
by the natural draft of a chimney,in contra- |

tion to be drawn into the rotary

distinction to the usual practice of using a

My invention is particularly adapted for
use 1n connection with a rotary kiln employ-
uel in the form of finely-pulverized coal.

%y forcing ‘the fuel into the Kiln under

ressure I find that either the fuel-feed must
Eejso regulated as to produce a flame which

will not impinge upon the interior surface of

the kiln or else the material or the burner

~ must be so arranged that the flame will im-

30

kiln and the flame strikes the material or the

Einge upon the surface of the kiln. In the

ormer case the process is slow, owig to the
fact that the material is burned by radiation.

‘In the latter case there is such an intense

heat at the point of impingement upon the

lining of the kiln with such force that the

35

lining is rapidly destroyed and the product

" is unevenly burned. Furthermore,. the 1n-

tense heat at this point will overburn the

product unless the most caretul watch is

- maintained during the process of burning. .

40

By the process hereinafter described 1 am |

enabled to more evenly burn the material
than heretofore, and as there is no forced
draft the lining of the'kiln is not subjected to
an impinging flame, the fuel being drawn into

the furnace by the natural draft of the stack.
The flame being carried through the kiln by

- the draft of the stack is caused to pass gently

&0

~ point, as an impinging flame is entirely obvi-

in contact with the material being clinkered,

‘as well as with that from which the carbonic-

acid gas is being driven off. There is there-
fore no tendency for the flame to 1mpinge

upon the material or lining at any given

L)

ated. The flame is what, in faet, may be
termed a ‘“sliding” flame.

| In the accompanying drawings, Figure 1is

a vertical section of a rotary kiln and stack,

illustrating my invention. Fig. 2 is-an end

elevation of the hood at the discharge end of

the kiln. Fig. 3 is an enlarged view of a

form of fuel-feeder which I prefer to use in .-
| carrying out my invention. Iig. 4 1s an en-

ao

larged sectional view of part of Fig. 3. Fig.

| 5is a sectional view on the line 5 5, Fig. 4; and
Fig. 6 is a view illustrating another form of -
kiln in which my process may be carried out.
- In the above drawings, A is a rotary kiln
of the ordinary type mounted on suitable

rollers ¢ ¢ and driven by the ordindry mech- '

anism C. | o
- Bisthe back hood, and D is the front hood,
respectively closing the ends of the rotary

kiln A. Mounted on the back hood B 1s a

stack B’ of such a height and diameter that
it will cause a sufficient draft in the kiln as to
not only draw the finely-powdered coal into
it, but will also produce the desired sliding

flame throughout the entire length of the

kiln to the stack.

The height and diameter of the stack will

vary with the varying lengths and diameters

15
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of the kiln; but the kilns and stacks must be |

so proportioned. that the natural draft wall
be sufficient to draw the powdered eoal into
the kiln and to produce the desired flame.

I have obtained very good results with a

kiln eighty feet long, five feet eight inches in-

ternal diameter, having a stack ninety feet
high and four feet internal diameter, using a
burner as proportioned in the drawings, al-

though the proportions of both kiln and
burner may vary with the material under

treatment and with the quality of the coal
used. - - "

Tn the hood D is an outlet d’ for the mate-

90

rial, which connects with the passage f, com-.

municating with the pit I,

-

=

E 1s an inclined.

| clined. chute which énteré | an
opening d in the front hood D, and this chute
communicates with a conveyer K, m the

too

present instance consisting of a trough, in

which is mounted a screw driven in any suit-

‘able manner for conveying the coal {from a bin

to the chute in a practically uninterrupted

| stream. Directly under the -chute is a plate

1

F..
*.

‘¢, with an inclined lip ¢/, and directly under

this plate in the present instance 1s a plate G,
having a beveled edge.g. This latter plate is

adjustably mounted on a pivoted frame ¢,
‘tso that it can be moved to regulate the point 110

105



~of diseharge of the fuel, and is

preferably |
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through the kiln in a s iral path and having

made hollaw. Attached to said plate are | & sliding contact with the material being
inlet and outlet water-pipes ¢* and ¢, so that | treated and with the walls of the kiln. This
water will freely circulate through it, as it | results in a more even burning of the mate- =
5 will be understood that this plate may pro- | rial being calcined than by any foreced-draft jo
ject 1mto the furnace to such an extent as to | system, and instead of burning out the fire-
ecome highly heated, = | ! brick lining, as is the tendency of a forced-
. The fuel-feeder is provided with air-pas- | draft flame, whicl impinges d:rectly. upon the
sages 9, 7, and 1%, while at each side of said | material being treated, it rather avoids such
10 feeder are other air-passages 4. The flow | action. - - 75
of air through the passages 4? and #* may be | While I prefer to use a high stack to pro-
-regulated by suitable dampers as desired. duce a natural draft, other means may be
' y the above-described arrangement the | used at the stack end of the kiln to produce
proper volume of air at normal temperature | an induced draft , and while 1 have used the
15 can be drawn into the kiln with the pow- | term ‘‘air” throughout the specification and 8o -
dered coal. This air alonein many instances | claims this must be understood to cover .
15 not suflicient to produce a proper combus- | mixed gases orother gas.
tion of the fuel; and I therefore extend the | I claim— o .
outlet-opening d’ to form a deep flue d>in the | * 1. The process herein deseribed of burning
20 lower part of the hood D, said flue extend- | cement in a substantially horizontal kiln, 85
ing from the pit-passage f to-a point directly | said process consisting in feeding the cement
- under the fuel-feed opening. “This flue al- | material into one end of the kiln and allowing
lows for a large volume of heated air from the | it to-flow from the inlet end to the discharge
‘clmker-pit to be drawn into the kiln by the | end thereof, feeding powdered fuel to the
25 natural draft at a point directly under the in- | kiln, creating at the inlet end of the kiln a 9o
.. coming powdered fuel, so that 1t mingles with | draft through said kiln from the discharge
- the incoming cool air and bodily supports | end to the inlet end thereof sufficient to draw
the fuel, producing a perfect flame for the | into the kiln the powdered fuel and & volume
- “burning of the cement as it passes into and | of air, the flame being drawn in a substan-
- 30 through the kiln. . - tially straight path through the kiln in con- g5
.~ The construction of the front hood and the | tact with the cement material without mate-
- fuel-feeding device are fully set forth and| rially disintegrating the lining thereof, sub-
claimed 1n an application for patent filed by | stantially as described. o
- me December 31, 1906, Serial No. 350,215, . 2. The process hereir described of burning
'35 and I therefore lay no claim to the said con- | cement in a substantially horizontal kiln, 100
- struction of the hood and burner in the pres- | said process consisting in teeding the cement
ent application. B o material mnto one end of the kiln, creating at
T'he material is fed into the rear end of the | the inlet end of the kiln a diraft through the
- kiln through a chute %, connected to a con- | kiln from the discharge end.to the inlet-end .
40 veyer H, preterably of the screw type, which | thereof, and thereby simultaneously drawing: 105
~ removes material from a bin H’; situated at | into the discharge end of the kiln a stream of = -
~ any convenient point, it being understood, | powdered fuel, a volume of air at normal
- however, that the material may be fed into | temperature, and a relatively large: volume =~ -
- the kiln by any other suitable mechanism. | of heated air, the flame being drawn through
45 It is not necessary that a single-cylinder | the kiln in contact with the cement, material 11o-
- kiln should be used in carrying out my in- {-without materially disintegrating the lining =
. vention, as a two-cylinder kiln may be em- | of the kiln, substantially as described.. R
. ployed, ds shown in Fig. 6 and as set forth {. 3. The process herein described of burnimg
. 1n my application for patent filed August 22, | cement in a substantially horizontal kiln, = .
501906, Serial No. 331,695, without departing | said process consisting in feeding the cement 115
 from the essential feature of said invention. | material into one end of the kiln, creating'at -
- In carrying out my improved process, the | the stack end of the kiln a draft. through the:
~material is fed into the kiln in definite quan- | kilp‘from the discharge end to the stack end -
‘tities through the chute & while the kiln is | thereof, drawing into the discharge.end ‘of -
55 slowly rotated, and the fuel is fed in given-| the kiln by said draftia stream of powdered tzc
amounts threugh the chute K, so as to fall in | fuel with a volume of air at normal tempera- *
front of the air-inlet openings. The natural | ture and simultaneously introducing a rela
- draft at the stack end of, the kiln will cause| tively larger volume of -heated air directly -
. air to be drawn'in through the opening d, | under the incoming powdered fuel and air,

6o. carrying with it the finely-divided fuel and thereby immediately forming a combustible 125
~ at the same time causing a relatively large | mixture with the fuel as this enters the kiln,
volume of heated air to pass from the pit | substantially as described. T
through the flue ¢* to a point directly under i - 4. The process herein described of burning
the fuel-inlet opening d. . A flame will thus | cement in a substantially horizontal kiln, -

65 be. iminediately prodlice:d,- ~.being drawn ?f"said jprocess consisting in creating a draft-at 130
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the stack end of the kiln,' feeding ipOwderéd ~In testimony whereof. I have signed my
fuel in a relatively dense mass directly into | name to this specification in the presence of
the ‘kiln and drawing in a relatively large | two subscribing witnesses. = |

volume of heated air directly under the pow- - 'CHARLES A. MATCHAM. o
5 dered fuel so as to spread and support said | - Witnesses: A

fuel and carry it into the combustion zone of | Wiiriam E, BmDLEY,
the furnace, substantially as described. Jos. H. Krems.
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