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UNTTED STATES PATENT OFFICE.

JAMES M. WILLCOX, OF PHILADELPHIA, PENNSYLVANTIA.

METHOD OF BURNING CEMENT-MAKING MATERIALS.

SPECIFICATION forming part of Letters Patent No, 420,371, dated January 28, 1890.
Application filed June 4, 1889, Serial No, 313,070, (No specimens)

To all whom it may concern:

Be it known that I, JamMEs M. WILLCOX, of
Philadelphia, in the State of Pennsylvania,
have invented a new and useful Improvement
in the Method of Burning Cement-Making
Materials, of which the following is a specifi-
cation.

My invention is for the purpose of improv-
ing the burning of cement-making materials
in a kiln or chamber,and thereby the quality
of the cement produced; and the objects to
be more immediately effected for that pur-
pose are to ignite the fuel rapidly, to burn
quickly, to distribute the intense heat evenly
and ‘thoroughly, to compensate for any de-
ficiency of heat due to the use of ordinary
fuels or any other cause, and to regulate the
heat of the kiln uniformly. All these ob-
jects are effected much more perfectly by
means of my inventionthan by the ordinary
method of burning in hydraulic-cement kilns;
and my invention may be stated in a general
way to consist in the employmentin the burn-
ing of cement-making materials, in conjunc-
tion with the coal or coke ordinarily associat-
ed with such materials in a kiln or chamber,
of flaming gas or spray as a carrier of fire, or
burner ancillary or auxiliary to the ordinary
denser fuel. Any highly-combustible gas
will answer my purpose, if forced in a burn-
ing stream into the contents of the kiln; but

I prefer a current of burning oily or tarry or

similar spray,for the reasons that it is notso
quickly spent, nor its heat so narrowly local-
ized, and I do not claim the use of either ex-
cept as an auxiliary or ancillary burner. In
practical use I prefer Parson’s steam-blower
and Parson’s tar-burner, patented February
6, 1877, and June 15, 1877, as the best known
apparatus for injecting the burning spray or
gas. )
In illustration of the value of my invention
T instance the manufacture of the “Port-
land” or highest grade of hydraulic cement
according to the best method in present use.
The cement-making materials are appor-
tioned and reduced to powder in a crude or
semi-crude state, mixed with a combustible
binder of tar, pitch, or other resinous sub-
stance, then pressed or molded into lumpsor
blocks, and finally laid in the kiln in strata
between alternate layers of coal or coke.

The kiln, when thus charged, is lighted at
the bottom and the fire struggles through the
compact mass, slowly reducing it layer after
layer to a condition which fits it for grinding
into finished cement. In this operation, as
the fire slowly ascends, the resinous binder
of the layers approached by it softens, vol-
atilizes, and mostly goes off in vapor be-
fore the living fire reaches it to ignite it
and burn it in situ as fuel. This is a very
material loss of the most valuable of all fuels,
since the binder'is so distributed as to be in
contact with every molecule of the material,
and its burning n sifu produces a clinker in
which the elementary cement constituents
form the most perfect union. This burning
in sitw 1 effect by my process, and so improve
the quality of the cement as well as quicken
and cheapen its production. ]

The gas or flame in practice I prefer to in-
troduce first high up in the kiln by injecting
it into and throughout the upper layers
through a door or opening a moderate dis-
tance below the top of the charge. The cur-
rent of fire soon ignites the whole of the up-
per part of the charge and drives oft by in-
tense heat through the chimney the heavy
carbonic-acid gas produced by the decompo-
sition of the large proportion of carbonate of
lime in the mixture; butfor the intense heat
of the upper strata this gas would lag in the
kiln and badlychoke theslow ignitionof the or-
dinary burning process. Moreover, the proper
clinkeringof the upperstrata isthusassured—
an effect seldom produced in any other way.
This covering of the upper portion of the
charge with a large actively-burning mass of
materials induces a strong draft upward
through the grate at the bottom in such a
way that when the fire is afterward applied
to the bottom of the contents it rapidly rises
and widens out throughout the entire con-
tents. In this way the binder is nearly all
burned in situ, and what portion of it vola-
tilizes is burned in the upper incandescent
layers, scarcely any escaping as waste vapor.
The slippery softening of the balls or blocks
held together by it is so far diminished that
the interstices are not materially closed un-
der the great superincumbent weight of the
charge, and the draft therefore but little im-
peded.” The entire charge burning at the
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same time throughout is subject to a much
higher heat than if burned in successive
stages, and is therefore better and more uni-
formly brought to the properly - clinkered
point. .

The lighting of the kiln near the top first,
and subsequently at the bottom, brings about
the best results; but without departure from
my invention the kiln may be lighted at the
bottom simultaneously with or a short time
before its lighting at the top, the latter opera-
tion still acting to produce upon the lower
burning and the general burning of the kiln
the special effects hereinbefore mentioned—
namely, the more rapid expulsion of the car-
bonic-acid gas of the kiln and the improve-
ment in the draft of the entire kiln, as well
as the more efficient and rapid reduction of
the charge; nor am I restricted in my inven-
tion to those cases only where the materials
to be reduced or changed by heat are associ-
ated with a combustible binder, although the
invention has special advantages and is of
special value in such cases. I may apply it
to great advantage in the ordinary manufac-
ture wherein a combustible binder is not
used, whether the cement to be produced be
of anatural or of a Portland character. I
have practically ascertained that when my
process of injecting one or more streams of
flaming gas or spray into the bottom of akiln
charged in the ordinary way has been em-
ployed I'have effected a great saving in quan-
t@ty and cost of fuel and a great saving of
time in the burning process, and when I
have applied my invention and process in

420,371

such a way as to first thoroughly light the
upper strata by directing the flame through
them in various directions, and then to light
the lower strata at the bottom of the kiln, I
have been able to still further reduce the cost
of fuel, to improve the cement by burning
the binder more efficiently #n sifw, and to re-
duce the time of burning out the entire kiin
to about half thetime required to burn it out
in the regular way heretofore practiced, thus
vastly economizing and improving the manu-
facturing process and product of a cement-
works and nearly doubling its reducing ca-

- pacity.

_Having described my inventiion and the
best way now known to me of carrying the
same into effect, what I claim, and desire to
secure by Letters Patent is—

In the manufacture of cement, the method
hereinbefore described of burning or reduc-
ing the cement-making materials in a kiln or
chamber by subjecting the same to the simul-
taneous action both of the usual solid fuels
previously mixed with the cement-making
materials and forming aportion of the charge
and of burning jets of gas, fluids, or spray
which are auxiliary and anecillary to the solid
fuels and are applied to the upper strata of
the charge in the kiln before or at about the
time the lower strata of the same charge are
lighted, substantially as and for the purposes
hereinbefore set forth.

JAMES M. WILLCOX.

Witnesses:

R. W. LEsiLry,
W. . GopwiN,
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