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o tical shaft type there is a tendency of the ma-
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My invention relates to improvements in
kilns for the production of cement and like
artificial hydraulic mortars in which the raw
material—blocks of dried slurry—is burnt
at a glowing heat and thereby converted into
clinker. ‘ :

The object of the invention isto provide an
improved kiln for the purpose set forth in

“which the advantages offered by kilns of the

old type consisting of a stationary vertical -

‘shaft having thick walls-of bricks, and on the
other hand by kilns of the révolving type of
more recent origin, consisting of a long rotary
drum arranged in slightly inclined position,
are combined, while the drawhacks inherent
individually to the said known types of kilns
are eliminated. , ’

As a matter of fact known to practitioners
in this field with stationary kilns of the ver-

terial under freatment .to choke the kiln
because of being too highly heated in the

" burning zone and thereby baking and sinter-
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ing together into large obstructing blocks.

Another drawback consists in the fact that
the material under treatment, usually.con-
sisting of blocks of different shape and size,
is not uniformly distributed within the kiln
and will not be.uniformly burnt because the
compressed air and the gaseous products.of
combustion in passing through the kiln will
naturally prefer the passages of larger cross
-section and will thus not reach to the same ex-
terit other parts of the charge in which the
material is more closely assembled and aggre-
eated. - ' :

On the other hand stationary cement kilns

of the vertical shaft type have the advan-

a0

tage of consuming velatively little fuel in as.

much as the loss of heat conducted through

and radiating from the thick brick walls of
the kiln is'obviously much smaller than the
Toss of heat inherent to kilns of the revolving
type consisting of a rotary drum of sheet iron
and having only a thin lining of refractory
material on the inner side of the drum.
Moreover in revolving kilns the drum of

which is in slightly inclined position the ma-
terial under treatment in passing through the
kiln usually covers only a limited section of"

‘ney.
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the inner area—usually 14—Testing on the

lower side of the drum and, presenting a rel- ..

atively small surface to the current of highly

heated gaseous products of combustion, will
utilize an accordingly small amount of the - 55
heat, the larger proportion of which radiates
through the walls of the rotary drum or is lost
with the gases escaping through the chim-
However by reason of the fact that the ma- 6o
terial passing through revolving kilns is con-
stantly stirred up, thus always presenting
fresh surfaces to the heating gases the quali-
ty of the burnt product is more uniform than
in the case of stationary kilns. ‘ 65
Another advantage consists in the fact that
the output of revolving kilns is obviously
much larger than of stationary kilns of the
same size and that also raw material consist-

" ing of relatively small pieces containing fine" 70

lumps and granules can be satisfactorily
treated in revolving kilns even if charged
into the kiln in somewhat moist condition,
without _clogging the kiln or impairing
the quality of the finished product. B £
"As indicated above the invention aims at
providing an improved kiln which offers the
advantages individnally attached to known

‘types of cement kilns—i. e. the stationary
‘and the revolving types—which are briefly”so

explained ‘above, yet eliminating “their
drawbacks.” ‘ e

The nature and scope of the invention are
briefly outlined in the appended claims and
will be more fully understood from the fol- ‘85
lowing specification taken together with the
accompanying drawings in which

Tig. 1 is a vertical cross section through a

Tiln embodying the features of the invention;

Tig. 2 shows a flattened evolution of 4 mod- 90
ified form of the bottom of the heating cham-
ber having discharge holes of different size
and irregular shape for the purpose explained
hereinafter. : - o
‘Tn contradistinction to the stationary types 95
of cement kilns consisting of a vertically ar-

‘ranged heating chamber and to the rotary

types of cement kilns in which the heating
chamber is arranged at a small angle to the
horizontal and in which the material pass-~ 100
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ing comnressed air.

“Hgfail (“‘mwnt

~and uniformly - dried. cal
celinker and eventually cooled in.
-ent

ing therethrough occupies only a limited
section of the whole cross sectional area I
propose to arrange the 1‘0uary heating cham-
ter 10 of the improved kiln at such an angle
that the material s ‘owly passing through the
chamber will fill up the latter from top to
bottom.

I prefer to- make the heating chamber 10

the form of a cylindrical dr um i. e. the
01o~s sectional area of \'}nnh is subs
tially uniform and to provide a lid me mbﬂr
11 attached to and closing the upper end of
the chamber which has an exhaust hole 12.
The latter communicates through flue 13
with the chimmey 14 and with a hopper 20

thnouoh which. the material to be treated is..

reck into the heating chamber 10.

AL its-lower end the ‘heating chamber 10

is closed by a bottom Dﬁnmber h( ving a plu-
vality: of holes .15, 157 provme ‘hﬂrcm,
thronugh which the ‘burnt cement clinker is
discharged into a bin- 303 stationarily fixed
underneath the said .holes .and adagted to

ose the heating chamber against the atmos-
phere. Amother stationary member, i. e,
id 40, which ispreferably steucturaily.con-
neeted with the bin 80, serves to close the
rest. of the. discharge holes 15’ against. the
atmosphere.

Any suitable means known per se e. g.
rellers 50! 81 and driving .gear 52 may be
provided. for rotatably sums
mo chamber 10-in its. <;pemﬁc inclined Posi-

tion and for-slowly revolving the latter about

ac‘
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ts longitudinal axis.

In the embodiment of my mventmnrs.lo‘vn
in the drawings by, WAy o » the

of “bm‘* ’io at which Hle ]*1]?1 operates ss’f 8-
qu‘to*fﬂxr yielding aproduct of uniform qual-

it Y and. .consuming less fuel than ordinary.

rofary kilng of Fnown type having the same
ontput.:would require.

Blowors 60. 807 are providad.for supply-
to-the heating chambe
10, which are connected by 1 pipes 61, 617 Wwith
the extreme bottom end of the kx_lh,and with
thebin. 20 requf‘hVO]V

The eneration of the kiln if heated bv selid
fuel is ag follows:

The raw-material—dried slurry—and the
fre] mived.:in- aprropriate prepertions are
fod into-the kiln throughthe hopper 20 until
the heating ch?mher 10 ig filled un-almost to
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set on five and- Wh”e ﬂw kﬂ‘n vlow‘v W‘\MIVPS
and compressed air is blowing ..I“emﬂﬂ'o aeh
the material under trentment beeat ¥ the
constant
the revolving chamber 10 is very effectively
cined, burnt intn
the differ-
zopes throngh which: the charoe passes,
mtton: ie -dramms to the fact that tha
mmerlal in slowly moving downwardly in a

filns for the nroduction of cement and ik
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helical path even on becoming rather highly
heated 5o as to sinter and bake will nowhere
permanently stick to the walls of the heat-
ing chamber and will not choke the latter
bo\au se the hottest zone by reason of the
inclined position of the kiln extends at an
angle to the walls of the heating chamber.
Thus the respective sections of the walls will
be exnosed to the greatest heat only once in
each revolution and temporarily while t} hey
are allowed to. cool during the rest of ¢
revolution by contact Twith portions -of the
charge- which are less hot.

Various changes and ]DOdlﬁCvthﬂS may
be made in the structural design of mfﬁr_v

v ﬂ a

artificial hvdraulic - mortars as  deseribed
ahove and in the shape and. cooperation of
their component parts without substantially
o from the spirit and the leading
idens of this invention and sacrificing any
lvantages offered by the same.—

, evinding and crushing mesns sueh
orrollers 70 facing the dis cmw'rm b )LW
v be fizad in the hin 80 and are dapted
clinkers by coming re-
MHV into contact with the %q'ﬂ 01'11161110
2 J crushing means to be gradually commi-
nuted..

Convenient means mavy be provided at the
bottom end of the bin uO for automati calIV
discharging the clinker at intervals and in
fimited quantities.

Inithe embodiment of the invention shown
inFig. 1 by wayofan r:anmle said discharg-
ing means coraprise a pair of rot ary dises 80
80" arranged in superposed’ position to and
shaced fmm each other, said dises having
holes provided therein which fz.lternf#ely
communicate with the discharge port of the
bin.

Fig. 2 represents an evolution of the bot-
tom of .a hwuno chamber having discharge
heles 16 of different size and i irregular sTnpe.

My experiments have shown that the provi-

sion of holes of irregular shape and size as
shown by way of an example fends to facili-
tate and enhance the disch arge of the clinker
proceeding through the m‘ate bars or crush-
ing rollers 70 underneath.

"The larger holes in passing over the grate
or.rollers 70 will cause a more rapid down-
ward movement of the clinker above which
contributes to qfu" up and thus bring forward
other portions of £ths clinker in adiomL 0 Sec-
#ions which heretofore have moved somewhat
slowly end required.some Hime to eacans
the heating chamber. .

T wish not to be Hmited to the use of solid
fuel such as coke in kilns designed according
to this invention.

These may be fired with equal success with
fuel such:as combustible gases or liquid fuel.

Mozzles 90 may be pr ovided at the civenm-
ference of the heating chamber 10 for intro-
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ducing combustible gases and- (or) com-
“pressed air. ' -
What I claim is: : :
1. In a rotary kiln for the production of
8 cement or the like, in combination, a heat-
ing chamber of substantially uniform cross-
“secticn having its axis inclined at an angle
of substantially 45° to the horizontal where-
. by said chamber is normally substantially
10 filled with material, a lid fixed to the upper
end of said chamber and having an exhaust
opening therein, means for charging raw .
- material into said chamber, a bottom mem-
ber secured to the lower end of said chamber
15 and having discharge openings therein, a
- hopper mounted below said bottom -and
adapted to receive material escaping through
the openings in the lower part thereof, a plate
“adjacent said bottom and closing the remain-
20 ing openings therein, and means for rotat-
ing said chamber and for-introducing air into
the lower part thereof.

2. In a kiln as claimed in claim 1, grinding

and crushing means fixed in the upper part
25 of said hopper below said bottom.

2. In a kiln as claimed in claim 1, grind-
ing and crushing means fixed in the upper -
part of said hopper below said bottom, said
tast named means comprising a plurality of

80 members spaced apart to form a grate.

4. In a kiln as claimed in claim 1, grind-
ing and crushing means fixed in the upper
part of said hopper below said bottom, said

“last named means comprising a plurality of
88 rollers spaced apart to form a grate.

5. In 'a kiln as claimed in claim 1, said
discharge openings varying in size and shape.

6. In a rotary kiln for the production of
cement or the like, in combination, a heat-

40 ing chamber of substantially uniform cross-
section having its axis inclined at an angle
of substantially 45° to the horizontal where-
by -said chamber is normally substantially
filled with material, a lid fixed to the upper

46 ond of said chamber and having an exhaust
opening therein, means for charging raw ma-
terial into said chamber, a conical bottom
member secured to the lower end of said
chamber and having discharge openings

60 therein, a hopper mounted below said bottom,
the upper edges of said hopper conforming to
and abutting a portion of the surface of said
conical bottom and to receive material escap-
ing through the openings in the lower part

65 thereof, a plate conforming to the remaining
portions of the surface of the conical bottom
and closing the remaining openings therein,
and means for rotating said chamber and for
introducing air into the lower part thereof.

80  Tn testimony whereof I have signed my
name to this specification.

HANS ENGEL.
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