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PAUL OTTO VON KROTTNAURER, OF BERLIN, GERMANY.

ROTARY KILN.

SPECIFICATION forming part of Letters Patent No. 661,217, dated November 6, 1900.
| Application filed April 25, 1899. Serial No. 714,417, (No model.)

To all whom it may concermn.:

Beit known that I, PAUL OTTO vON KROTT-
NAURER, a citizen of the United States of
America, residing at Berlin, Germany, have
invented a new and useful Rotary Kiln or
Oven, (for which I have applied for a patent

1n Germany, filed March 2, 1899,) of which

the following is a specification.

Rotary kilns or ovens are largely used for
burning Portland cement, lime, or gypsum.
Such kilns consist of tubular ovens arranged
at a slight inclination and which during the

‘burning operation are continually rotated,

the fine granular material to be burned being
introduced at the upper end thereof. The
fire passes through the oven from the lower
end tothe higher end thereof and gives off its
heat partially to the material lying upon the
bottom and partially to the fireproof lining of
the kiln, which is not covered by the charge.
During the burning operation the rotation of
the kiln causes the charge to automatiecally
pass from the upper to the lower end thereof.
It is thus continunally turned and comes into
contactwith thehighly-heated wallsof the kiln
and receives heat both from the said walls and
from the flame which passes overit.
ously only a small thin layer of the fine granu-

lar material can be introduced into such a

kiln if the said material is 1o be well burned,
the utilization of the burning-chamber is very
inefiicient on account of the lack of obstrue-
tion to the spread of the lame. The propor-
tion of charge to free space is the more un-
favorable the larger the cross-sectional area
of the tubular burning-chamber. The utili-
zation of the flame and of the fuel is just as in-
efficient. Xxperience has shown that a flame

atter its full development will transmit heat

the better the more said flame is retarded in
its course by heat-absorbing and heat-refract-
ing bodies—as, for example, by those of fire-

proof material; and this invention relates to

means for effecting this object.

The invention consists of the different de-
vices and combination of devices hereinafter
described. .

In the accompanying drawings, Figures 1,
2, and 5 show vertical longitudinal sections
of three constructions of the improved kiln
or oven. |

The oven comprises an iron or other metal

As obvi-

.|I‘

talken for further treatment.

rotary inclosing chamber a, which isarranged

at an inclination and is lined with some re-
fractory material, as chamotte or the like.
The material or goods (cement, lime, or the
like) to be burned are introduced into the
sald chamber from above at the higher end
through a funnel-like feeding device or hop-
per d, while the flame enters, preferably, at
the bottom of the opposite end e of the kiln
from the burner f, outside the pipe «, and

flows in the opposite direction to thatin which

thegoods move. The heating-gasesare, after
theyhaveleftthe kilnconveyedintoachimney
or are otherwise utilized. The burned goods
fall out of the lowerend of the rotating oven
1nto a storage-receptacle, from which they are
A second body
b isarranged inside the chamber a. The said
body b is made of steel or of another metal or
substance which easily absorbs heat and is
Jacketed or covered with a fire-proof or highly
heat - refractive material. As the internal
body b is strongly heated by the gases of com-
bustion, its resistance and durability are in-
creased by introducing into it a cooling me-
dinm.
the like) which is conveyed to the body b is
in the arrangement illustrated in Fig. 1 in-
troduced into the higher-lying end of the
body, flows through the said body in the op-
posite direction to that in which the flame
passes, and is, after it has passed through the
body, further utilized for heating the drying
or manufacturing rooms. The cooling me-
dium for the pipe b can, however, be also con-
veyed 1nto the inside of the kiln. When, for
example, air is employed in said pipe as its
cooling medium, a portion of this air can be
conveyed through suitable openings in said
pipe into the inside of the burning-chamber
a as strongly-heated secondary air to supply
oxygen for increasing the heating effect in
this chamber.

The iron pipe b can, as illustrated in Fig. 1,
pass completely through the kiln or, as illus-
trated in Figs. 2 and 3, only partly there-

through, and it can be fixed or arranged to
rotate. Intheconstruction illustrated in Fig.
2 the pipe b, which is covered with fireproof
material, is passed into the kiln from the
lower end, while in the arrangement illus-
| trated in Fig. 3 it is introduced from the up-

The cooling medium (water, air, or
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per end thereof. Inorder to a,pply the water
or air cooling in these two latter construc-

. tions, it is mecessary to provide the metal

IO

body b with a smaller body ¢, through which
the cooling medinum can be introduced. The
body b can be arranged either concentrically
or eccentrically to the outer jacket or body a.

From the above it will be seen that the pipe
a has throughout its entire length a refrac-
tory core or body materially filling up the
space within said tube and presenting to the
action of the flame and heat a great heat-ab-

| Sorblnﬂ' surface and which Wlll be near the
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‘may be in the tube a.
-rior core or body tubular or hollow and pass-

materml to be treated and able to readily re-
fract the heat to said material wherever it
By making the inte-

ing the cooling medium through it its dura-
bility is greatly enhanced.

Having now particularly described and as-
certained the nature of my said invention and

in what manner the same is to be per f01 med,

1 declare that what I claim 18—

- 1. 'In rotary kilns or ovens, the combina-
tion with the inclined rotary burnmﬂ*-cham-
ber, of means for the admission of the mate-
rial to be burned situated at the higher end
of said chamber, and the lower end of the

same being open for the discharge of said

material, a flame-inlet situated at said lower

~end of the chamber, and a heat-refracting
body extending 1ong1tudmally within smd'
‘chamber, all as set forth.

2, In rotary kilns or ovens, the eombma-
tion with the inclined rotary burning-cham-
ber, of means for the admission of the mate-
rial to be burned, situated at the higher end

of said chamber, and the lower end of the

same being open for the discharge of said
material, a flame-inlet situated at said lower
end of the ehamber, and a heat-refracting
pipe extending longitudinally within sald
chamber, all as set forth.

3. In rotary kilns or ovens, the combina-
tion with the inclined rotary burning-cham-
ber, of means for the admission of the mate-

-rial to be burned sitnated at the higher end

of said chamber, and the lower end of the

l

same being open for the discharge of said
material, a ﬂdme inlet situated at sfl,ld lower
end of the chamber, and a body, having a
heat-refracting sur face extending lonmtud1—
nally within s&id ch&mber, all as Set forth.

4. In rotary kilns or ovens the combina-
tion with the inclined rotary burning-cham-
ber, of means for the admission of the mate-
rial to be burned situated at the higher end
of said chamber, and the lower end of the
same being open for the discharge of said
material, a flame-inlet situated at said lower
end of the chamber, and a heat-refracting
pipe extending longitudinally within said
chamber, and means for cooling the same, all
as set forth

5. In rotary kilns or ovens the combina-

‘tion with the inclined rotary burning-cham-

ber, of means for the admission of the mate-
11&1 to be burned situated at the higher end
of said chamber, and the lower end of the
same being open for the discharge of said
material, a flame-inlet situated at smd lower
end of the chamber, and a heat-refracting
body extending completely through said
chamber, all as set forth. .

6. In mtary kilns or ovens the combina-

| tion with the inclined rotary burning-cham-

ber, of means for the admission of the mate-
11.::1,1 to be burned sitnated at the higher end
of said chamber, and the lower end of same
being open for the discharge of said material
a ﬂame inlet situated at sa,ld lower end of
the chamber, and a heat-refracting pipe ex-
tending longitudiually within said chamber,
and closed at its inner end, all as set forth.
7. In a rotary kiln or oven, the combina-
tion with the rotary burning-chamber of an

internal body passing into the said chamber

from one end thereof and closed at its inner
end, and of a body inside the second body
for introducing a cooling medium into the

said second body, substantially as hereinbe-

fore described.
PAUL OTTO VON KROTTNAURER.
Witnesses:
WOLDEMAR HATUPT,
HENRY HASPER.
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