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No, 755,04%.

- UNITED STATES

Pa.tented March 29 1904

PATENT OFFICE

JACKSON SHENEMAN, OF BRONSON, MICHIGAN. -

-  CEMENT-FURNACE.

mPECIFICATION formmg part of Letters Patent No. 755,947, dated March 29, 1904.

. Application filed Jannary 5, 1904: Serial No. 187,821,

(No model.)

To all whom it may concern:

"Be 1t known that I, JACKSON SHENEMAN, a
citizen of the United Sta,tes, residing”at Bron-
son, In the county of Branch and State of
M10h10‘an have invented a new and useful Ce-
ment—Furnace of whieh the following 1s a

- specification.

This 1nvention relates to 1mp1 ovements in
apparatus for the manufacture of cement, and
particularly to devices employed for calcin-
ing marl, clay, and the various argillaceous
limestones used in the manufacture of Port-
land cement.

‘The principal object of the invention is to
utilize the waste heat from the kiln for the

purpose of effecting preliminary drying of the

marl, slurry, clay, or coal or any other mate-
rial used during the process of manufacture.

A further object of the invention is to util-
ize the surplus heat from-the outside of a ro-
tary kiln in such manner as to dry the cement-
forming materials in advance of their entrance

to the kiln and, further, to utilize the heat in

. some cases for the drying of the fuel employed.

A still further object of the invention is to
utilize the heated air under pressure asameans
for 1njecting powdered fuel into the kiln. -

A still further object of the invention is to

- utilize both the waste heat from the kiln and

30

the waste heat and gases from the clinker or

~ dried material dlscharcred from the kiln in the

35
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drying of the marl and other cement-forming

materials.

A still further object of the invention is to
provide a kiln structure in which the heat from
the fuel will be fully utilized and the burning
out of the walls of the kiln prevented.

A still further object of the invention 1s to

provide an economical means forutilizing the |

waste heat from a battery of kilns and to pro-
vide for the control of the air-currents, so that

the air from unused kilns may be cut off in or-
-der toprevent the reduction of temperature of

the heated air from kilns in operation.

With theseand other objects in view, as will
hereinafter more fully appear, the invention
consists 1n the novel construction and arrange-

ment of parts hereinafter described, illus-

tated in the accompanying drawings, and par-

volve without undue friction.
of the cylinder communicates with a flue or

ticularly pointed out in the appended claims,
1t being understood that various changes in
the form, proportions, size, and minor details

of the structure may be made without depart-

ing from the spirit or sacrificing any of the
advantages of the invention.

In the accompanying drawings, Figure 1 is
a side elevation, partly in section, of a cement-
furnace constructed in accordance with the in-
vention. Fig. 2 is a plan view of the same.
Figs. 3, 4, and 5 are transverse sectional ele-
Vatlons of the furnace on the lines 3 3, 4 4,
and 5 5, respectively, of Fig. 1. TFig. 6 1S 4,

view smlllar to Fig. 2, 1Hustra,t1n0' a Shght

modification of the mventlon FID‘ 7 18
transverse sectional elevation of the same on

the line 7 7T of Fig. 6. Fig. 8 is a plan view,

partly in the nature of a diagram, showing a
battery of furnaces arrano'ed and connected
in accordance with the invention. Fig.91isa
plan view, drawn to an enlarged scale, of a
portlon of one of the screw conveyers, show-
ing the conveyer-cleaner. Fig. 10 is a trans-
verse sectional elevation of the same on the
line 10-10 of Fig. 9.

Similar numerals of reference are employed

to Indicate corresponding parts throughout

the several fi

gures of the drawings.
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The kiln proper consists of a metallic cyl-

inder 1, open at both ends and having an in-

ner lining of fire-brick or similar material.

The cylinder is supported at a slight angle to
the horizontal by means of small rollers 2

b

mounfted in pairs on swinging brackets 3, that
are pivotally mounted on transverse bars 4,
carried by the foundation or bed of the ap-
paratus, the brackets and rollers being prac-

tically self-adjusting, so as to form supports

30
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which will permit the cylinder to readily re-

The rear end

stack 6 for the escape of the products of com-
bustion, and the front end of the said cylin-
der 1s partly inclosed by a wall 7, forming a
chamber 8, into which the clinker or caleined
material is discharged and is thence directed
by an inclined partition 9 to a suitable pit.10,

from whence 1t may be conducted by endless
conveyers to a grinding apparatus of any

Qo
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suitable construction. Above the pit is a slid-
able cut-off 11, which may be moved to close
the entrace to the pit when necessary.

The cylindrical kiln is revolved by any suit-
able mechanism—as, for instance, by a pinion
12, driven by suitable gearing connections 13
and intermeshing with an annular rack 14 en-
circling the cylinder.

Extending from the upper portion of the
cylindrical kiln 1s a jacket 15, which for the
most part 1s semicircular in form, so that it
covers only the upper portion of the cylinder,
and from the point # about midway of the
length of the cylinder to the rear end thereof
the jacket is provided with inturned flanges 186,
which extend to the periphery of the cylinder
1n order to prevent the entrance of air be-
tween the jacket and the cylinder. That por-

“tion of the jacket at the front end of the cyl-

inder 1s in part formed by the wall 7 and the

side walls 17, which are extended down to the

base-line of the structure and extend rear-
wardly to the rear wall of the clinker- pit.
The side walls then extend up at an angle to
the vertical and connect with the lower walls
of the substantially semicircular portion of
the jacket at about the point . The side walls
17 are provided with suitable doors 18, which

may be opened to a greater or less extent to
permit the entrance of air to the jacket or

may be opened wide in order to permit clean-
Ing or to gain access to the clinker-pit when
necessary. Irom the point x to the point ¥
the lower edges of the jacketare spaced from
the revoluble kiln in order to permit the free
entrance of air to said jacket, and, as before
described, from the point 2 to the rear end of
the cylinder the jacket is provided with the
inclosing flanges 16. |

The jacket 1s preferably formed of sheet
metal and in the form illustrated in Figs. 3,
4, and 5 comprises a pair of spaced plates 19,
between which is inserted asbestos, mineral
wool, or similar material, or a single sheet of
metal may be used, as indicated at 19 in

Fig. 7, and this single sheet can be covered

with similar material, 1f desired. |

At the rear end of the jacket are arranged
one or more escape-flues 21, by which the
jacket may be placed in communication with
the escape-flue 6, and the flues 21 are provided
with dampers 22, by means of which the pas-
sage of the heated air from the jacket to the
main flue or stack may be controlled.

Irom the rear end of the jacketleads a tube

or tubes 23 to a tan 24, by means of which the
hot air is drawn from the jacket and forced
through a pipe 25 to any desired point. A

portion or all of this air is conducted by a

branch pipe 26 to an injector 27, through
which powdered or other fuel is forced into
the front end of the revoluble kiln, and this
fuel 1s preferably in the form of powdered
coal which, combined with the air, will pro-
duce the intense heat necessary in the calcin-

955,047

ing operation,the products of combustion after

passing through the kiln escaping to the main’

flue or stack 6. In some cases, especially
where a battery of kilns is employed, it will
be necessary to use only a single fan for oper-
ating all of the kilns, such a construction be-

70

ing shown in Fig. 8, and inasmuch as each of

the tubes 23 leading from the kiln is provided
with a damper 29 the air from the jackets of
unused Kkilns may be cut off in order to pre-
vent the fan from drawing cold air there-
through. In all cases the blast-pipe leading

-tfrom the kiln may be led, as by a pipe 30, to

drying devices for preliminary treatment of
coal, clay, or other material with a view of
fully economizing the quantity of fuel.

The mar] and other cement-forming mate-
rial to be dried and calcined is deposited in a
hopper 31, from which leads a conveyer-
trough 32, extending over or forming a part
of the top of the jacket, preferably for the
full length thereof, and at the front end of the
trough is connected a second or return trough
33, which leads also over or forms part of the
top of the jacket and is connected to a spout
34, leading to the rear end of the kiln and
through which the contents of the trough are
discharged into said cylinder. In the first
trough 32 is a screw conveyer 35,thatisprefer-
ably formed of a number of sections in order
to permit the introduction of bearings 86 at
convenient intervals, and in the trough 33 is a
conveyer 37,whichmay be of similar construc-
tion. It will be noted that the two troughs
are arranged on lines that converge at a point
adjacent to the front end of the kiln, and, as
shown in Flg. 5, the trough 32 is disposed in
a horizontal plane slightly above the returning
trough 83, so that material conveyed to the
front end of trough 32 will move under the in-
fluence of gravity to the return-trough 33 and
will then be caught by the conveyer 37 and
returned to the discharge-spout 84. It will
be observed that the troughs are arranged at
different angles with respect to the curved
surtace of the jacket, so that both troughs
will be subjected to the action of the heat for
their entire length, while the gravitational
discharge from the upper to the lower trough
will be due to the fact that the trough nearest
the vertical plane of the axis of the rotary
kiln will be in & horizontal plane above that
of the trough farthest from such vertical axis.
During all the time the marl and slurry or
other cement - forming material is in the
trough 1t will be subjected to the action of
the heat radiating from the kiln and directed
by the jacket into contact therewith and as

the temperature will be so high that the wet

material will be dried in advance of its en-
trance to the Kkiln, so that less lieat will be
required in the kiln to effect the calcining op-
eration, while the escape by radiation of waste
heat 1s prevented by the jacket 15.

The slurry or other material introduced
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into the troughs 1s moist and will cling'to t_he_

- helical conveyer to such an extent as to clog

~ yeyer.

10

the trough unless the conveyer is cleaned at

intervals, and for this purpose there is em-
ployed an automatic cleaning device 40, one

of which 1s used for each section of the con-
At one side of and preferably sup-
ported by the trough 32 are brackets 41, serv-
Ing as supports for a rod 49, that extends par-
al]el with the trough. On thls rod are mount-
ed a number of Ievers 43, having forked end

portions 44, that are shaped to conform to a

portion of the_helix, and the ends of the forks
extend under a flange formed by securing an
angle-iron 45 to the inner wall of the trough,
as shown in HFigs. 9.and 10. The outer end
of each lever 43 is provided with a weight 46,

" which when the fork arrives at the end of the
- Hange 45 will automatically raise the forks

- 20

from engagement with the helix and a work-.

- man may then slide the lever back to initial

30

4.0

| 5'0'

position by hand in readiness for a subse-
quent cleaning operation. When once placed
over a portion of the helix and the forked end
inserted under the flange 45, the fork will be
traveled to the opposite end of the helix with

“which 1t is engaged by the revoluble move-

ment of sald helix and at the same 51me will

remove all of the slurry which may cling |

thereto. - The heat may further be utilized in
heating and drying the fuel preliminary to

its 1ntroduction to the kiln, and this drying

operation may occur at any time before the

fuel 1s powdered.
35

In Figs. 6 and 7 is illustrated a fuel-drier

in Whlch two troughs 50 and 51 are arranged

Slde by side, but dlsposed on convergent hnes
in much the same manner as the trouﬂ'hs 32
and 33. The fuel to be dried is pla,ced In a
hopper 52 and introduced to the first trough
50, being conveyed to the end of the latter by
a helix 53. From the end ot the trough 50
the fuel passes to the second trough 51 and is
moved along said trough by a helix 54 and
discharged to a pulvemzmﬂ' device of any de-
sired character.

It will be observed that. between the slurry-
hopper 31 and the beginning of the open con-
veyer-troungh 32 the Slurry passes through a
tube 60, that leads directly through the main
flue or stack so that at this point the slurry

18 subjected to the intense heat of the prod-

55
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ucts of combustion passing from the kiln
proper, and thus receives an initial tempera-

ture, which results in the more rapid and ef-

fective drying of the material, and i1t will be
further observed that the dlSChELI‘U(-} -spout 34

‘also leads through the main flue to the rear

end of the trough and 1s again subjected to
intense heat in advance of its entrance to the

. kiln, so that there will be no tendency to lower

h65

the temperature of the kiln by the introduc-
tion of comparatively cool material. A fur-

ther advantage is gained by passing the air-

tubes 23 dlrectly throuﬁ'h the main flue or

stack, so that the air issulng from the jacket
will be heated to high temperature before it

reaches the blast-fan.

In the operation of the device a fire is first
built in the front end of the kiln, and after a
short time the hot air from the Jacket will pass

through the tube 23 to the fan 24 and be forced:
under pressure to the injector 27, at which

point the comminuted fuel will be 'forced' 1nto
the front end of the kiln and raise the tem-
perature to the required point. The slurry

or other material is then fed to the hopper 31

and passing through tube 60 receives an ini-
tial high temperature before it reaches the
trough 32.
32 the slurry is heated by mdmtlon and as
the top of the trough is open the moisture
will be driven off and the slurry will arrive

‘at the end of the trough 32 in a comparatively
dry condition and will thence travel by gravity
‘to the entrance end of the trough 383.

comparatively dry material is now forced
along the trough 32 and again subjected to

While passing along the trough

The

70
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the action of heat radiating from the kiln and

jacket and is finally heated by passing through
the discharge-trough tothe kiln. The calcined

material falls into the chamber 8 at the front

end of the kiln and is directed to the clinker-
pit 10. Inasmuch as theclinker-pit isdirectly
under and in communication with the air-
jacket, the heat arising from the clinkers will

be directed into the latter and will mingle

with the air entering said jacket, so that all

of the heat will be fully utilized and at the
same time the heat from the clinkers will serve

to maintain the proper temperature at the

front end of the kiln.

QO
95

TOO0

In cleaning or in the renewal of fire-brick

the slide or gate 11 1s closed in order to

prevent the heat from the clinkers enter-

ing the jacket, and the supply of fuel being

thereinto.
It will be observed that the csurp]us heat

may be employed for the drying of any of-

the cement-forming material or fuel either at
a distance from the kiln by conveying a por-
tion of the air to the connecting-pipe 30 or

105 .

cut off the blast-fan 24 is operated to draw a -
current of cold air through the jacket, and
thus cool the kiln, so that wor kmen may enter -

ITIO

115

that such air may be otherwise employed, as

in the heating of a building or mill.

Having thus described the invention, what |

1S clalmed 18—

- 1. Thecombination with an internally-heat- -
ed revoluble kiln, of drying-troughs arranged

above the kiln, and separated therefrom by
an alr-space, said troughs being heated by ra-

diation from the kiln, and means for convey-
ing the matel 1al to be drled lengthwise of sald -

troucrhcs -

9. Thecombination with an internally-heat-
ed revoluble kiln, of a palr of conveying-
troughsarranged above the kiln, and separated

therefrom by an air-space, sald troughs being

L 20
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subjected to the action of the heat radiating
from the kiln, said troughs forming a continu-
ous passage 1n the direction of the discharge
end of said kiln and thence back again to the
entrance end thereof.

3. The combination with a revoluble kiln,
of a pair of conveying-troughsarranged above
the kiln and subjected to the action of heat
radiating therefrom, a connected portion of
one of the troughs passing tiirough the main
escape-flue of the kiln.

The combination with a revoluble kiln
having an escape-flue, of a conveying device
arranged above the kiln and subjected to the
action of heat radiating therefrom, the en-
trance em ot said conveying device e:\tendm o
through the escape-flue.

5. The combination with a kiln having an
escape-flue, of a drying device disposed above
and heated by radiation from the lkiln, the
preliminary portion of the dryving device ex-
tending through the flue and being subjected
to the action of the products of combustion

- passing through said flue.

30
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6. The combination with a revoluble kiln,
of a curved casing, a pair of drying-troughs
arrangec on convergent lines above the leiln
and for ming a part ot the casing, said troughs
bemg,dlspor;ed respectively at different an-
gles on the curved surface of the casing and
disposed in convergent lines, the troughs be-
ing so disposed that both shall be subjected
to the action ot heat for their entire length,
and arranged at their communicating ends in
different horizontal planes, and conveyers dis-
posed in said troughs.

7. The combination with a kiln, of a pair of
tr oughg.J a feed - hopper at the end of one
trough, and a discharge-spout at the end of the
opposite trough, the connections between the
hopper and trough and between the spout and
trough extending through the main flue or
stach of the kiln.

8. rlhe, combination with a kiln, of a jaclet
forming a cover for the upper portion of said
kiln, and a drying-trough forming a part of
the jacliet.

The combination with a rotary kiln, of a
substantially semicircular jacket forming ¢
cover for the upper portion of the kiln, said
jacket being opened at one end for the admis-
sion of air, and a drying-trough forming a
part of the jacket.

10. The combination with a rotary kiln, of a

jacket opened near one end for the admission

of air, a drying-trough forming a part of the
jacket, and an escape-flue leading from said
jacket through the main flue of the kiln.

11. The combination with a rotary kiln, of a

6o jacket covering the upper portion of the kiln

and having rearwardly-extending flanges atits

lower edﬂ'os to form an inclosed air-space, and
a d r}rmﬂ* -trough forming a part of the jaclket.

12. The con}bmatlon with ar otary kiln, of a
_65 clinker-pit, a jacket partly encircling the kiln

and in communiecation with the clinker-pit,

sald jacket being provided with air entrance
and discharge openings, and a drying-trough
forming a part of the jacket.

13. The combination with a rotary kiln, of a
clinker-pit, a jacket partly surrounding the
kiin and in communication with one end of the
chinker-pit, a drying-trough forming a part ot
the jacket, an air-discharge flue leading from
the opposite end of the jacket, and inward-
extending flanges arranged at the lower edges
of the jacket for a portion only of the length
of the latter.

14. The combination with a rotary kiln, of a

clinker - pit, a jacket extending around the
front end of the kiln and in communication
with said pit, and a drying-trough forming a
p.u , of the jacket.

The combination withar ot.-u v kiln, ot a
clmhel -pit, a movable gate or closure ior' cut-
ting off communication between the kiln and
])1‘5,. a jacket extending partly around the kiln
and communicating with the clinker-pit, and
a fan for causing the flow ot a current of air
to said jaclket.

16. The combination with a rotary kiln, of a
clinker-pit. a gate or closure for shutting off
communication between the kiln and pit, a

jacket partly surrounding the kiln and having

side doors for access to the pit, and a tan for
causing the flow of a current of air throun‘h
the mchet

17. The combination with a rotary kiln, of a
clinker-pit, a gate or closure for shutting off
communication between the kiln and pit, a
jacket partly surrounding the kiln, said jacket
having air-entrance openings to the rear of
the clinker-pit, and a fan for causing the flow
of a current of air through the jacket.

18. Thecombination with a kiln,of aclinker-
pit, a jacket partly surrounding the kiln and
in communication with said clinker-pit, and a
drving-trough forming a part of the jacket.

19. The combination with a rotary kiln, of a
substantially semicircular jacket formed of a,
palr of spaced plates, a drying-trough form-
ing a part of the jacket, and a lining of non-
conductm{r material, said jacket havmg a1r
entl ance and escape openings.

The combination with a kiln, of a casing
armnged around the upper portion of the kiln
and forming an air-jacket,and a drying-trough
forming a part of the casing.

The combination with a rotary kiln, of a
casing covering the upper portion of the kiln,
a drying-trough forming a part of said casing,
and a trough feeder extending through the
main flue or stack of the kiln.

The combination with a kiln, of an 1n-

| jector for the feeding of finely-divided fuel, a

jacket partly surrounding the kiln,a discharge-
tube leading from the jacket to the injector,
and a fan connected in the tube and serving to
force the air under pressure to said injector.

23. The combination with a kiln, of an in-
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~ jacket partly surrounding the kiln, an escape-

10O
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jector for forcing finely-divided fuel into the
kiln, and a Jacket partly surrounding the kiln,

dlscharge tube leading from the Jacket
throu oh the main flue of the kiln, a fan con-
nected to the tube, and a second tube leading
from the dlscharcre side of the fan to the in-
jector.

24. The combination with a kiln, of an air-

flue leading from the ]acke,t and a fan connect-

ed to the escape-flue and serving to cause the

passage of a current of air throuo*h the jacket
and as a means for forcing said air under pres-
sure to a polnt of consumption.

25. The combination with a battery of kilns,

~of a separate air - jacket partly. surroundmg

each kiln, an escape - flue leading from each
jacket, a tube connected to the several escape-

- flues, a fan connected to the tube, a fuel - in-

o
jector at the front end of each kiln, and a tube
leading from the fan and connected to each of
sald fuel-injectors.

26. The combination with a plurality of
kilns, of fuel-injectors arranged one at the
front end of each kiln,a jacket pa,rtly surround-
ing each of the k1lns a valved escape -pipe
leading from each of the jackets, a tube to
which all of the pipes are connected, a fan con-

nected to said pipe, and a tube leadlncr from
said fan to all of the fuel-injectors.

In-testimony that I claim the foregoing as

my own 1 have hereto affixed my signature in
the presence of two witnesses.

JACKSON SHENEMAN.

Wltnesses

J. H. JocrUM, JT.,
J. Ross Q_OLHOU\T __
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