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UNITED STATES PATENT OFFICE

GUY D. HELMI(JK OF FORT RUSSELL WYOMING

CEMENT-BURNING KILN. o

‘No. 805,953,

SpﬁClﬁC&thIl of Letters Patent

Patented Nov. 28, 1905.

Appheetlon filed March 27y 1905 Senel Ho 252 295,

To a,ZZ whom it may CONCer: |
Be it known that 1, Gux D. HELMIOE, a oltl—

.zen of the United Stetes._. residing at Fort Rus-

sell, in the county of Laramie and State of
' Wyommg, have invented certainnew and use-

ful Improvements in Cement-Burning Kilns;
and I do hereby declare the followmo' to be a

~ full, clear, and exact description of the inven-

10

13

20

tlon, such as will enable others skilled in the

art.to which it appertelns to meke and use the

same. .
This mventlon relates to oement—burmnﬁ'
kllns, and is designed as an improvement over

- the earlier and more common means of cal-
cining Portland-cement clinker with the use

of a rotary furnace which, although econom-
ical of labor, is wasteful of fuel, largely due
to the excess of cold air mtroduoed into the
furnace to support combustion and the high
temperature of the waste gases discharged up

~ the stack.. The main qupply of heat used in

o o

35

the process of caleination is commorly derived
from the combustion of gas, oil, or powdered
coal at the mouth of the furnace, the heated
gases therefrom passing over the cement-
clmker and still retaining about fifty per cent.
of their heat units when pa,ssmcr from the fur-
nace.

The obJect of the 1nvent1011 i1s fo prowde
1mproved means adapted to utilize this im-
mense amount of otherwise lost heat, prefer-
ably through the use of a battery of regenera-

which are alternately heated by the waste
products of combustion and-are used in turn

- when so heated to heat the air introduced into

the mouth of the furnace to support combus-

tion, suitable means being provided in the line

- of travel of the gases to thoroughly olea,n them

40

before the regenerative apparatus is reached. -

To the a,ccompllshment of this object and

- such ofhers as may hereinafter appear, the in-

- 45

50

vention comprises the novel constru otlon here-
inafter described, and pointed out in the
claims, reference bemcr had to the accompa-

- nying drawings, showmg the preferred em-

bodiment thereof, in which the same reference
oharectere deswnate like parts throughout the

- several views, a,nd in which—
- Kigure 1 is a plan view of the kiln, showing -

how a number of rotary furnaces may be used
and on both sides of the stack. Fig. 21isa
sectional elevational view online 2 2 of Fig. 1.

Fig. 38 is a sectional plan view on line 3 3 of
Flg 2. FKig.4isasectional elevetlona,lwew on

|

‘naces.

verse chamber 22 and these furnaces:

of one of the dust—cham bers, pa,rtly broken

‘away. Fig. 6 is a sectional elevational View
on line 6 6 of Fig. 5. TFig. T is a front eleva-

tional view of one of the damper doors. Fig.
8 18 a detall side view of the upper bearing of
one of the damper-doors; and Fig. 9isa pla,n
view of Fig. 7, taken on line 9 9 thereof.

- Referring to the drawings, 10 represents ro-
ta,ry furnaces of any suitable type arranged

‘to revolve on roller-bearings, as is common,
‘and set at a slicht incline, so that materials
‘introduced into the upper end are gradually
“carried to and discharged at the lower end b
‘the rotation of the furnace.
of these furnaces 10 are each surrounded by
a flue or chamber 11, which are in turn inter-
connected by a main ﬂue 12, which runs trans-

The upper ends

versely beneath the ends of the rotary fur-
This flue 12 is preferably located cen-
trally above the upper floors of a pair of

chambers or flues 13 and 14, which are formed

6o

75

into regenerative furnaces by filling them

with the usual checker-work of fire- brlok (Not
shown.) The. regenerative furnaces 13 and

380

14 are connected through suitable openings
15 and 16, respectively, with a passage-way

17, prowded with. a manhole 18, which opens
into a stack 19, which preferably 1S prowded
with a centrellv arranged vertical partition

20, so that similar regenerative furnaces 13*

and 14" may be connected up in a similar man-

~ner, as described, to.the other side thereof.
tive furnaces suitably connected to the kiln, |

A suitable. oonneotlon between flue 12 and
the regenerative furnaces 13 and 14 is Con-
struoted as follows: The end of flue 12 after
passing the rotary furnace 10 farthest from
stack 19 assumes a downwardly-directed spi-
ral form 21 and connects with a chamber 22,

‘extending transversely across the ends of re-
generative furnaces 13 and 14. Suitable open-

ings 28 and 24 are provided between trans—
At

suitable intervals along the outer periphery
of spiral chamber 21 are located dust-cham-

-bers 25, connected with the spiral by means

of narrow slits 26, formed in the wall thereof.

These dust-chambers are provided with slant-

ing floors 27, which lead into openings 28 in
the outer walls thereof, at which point any
suitable means, as bucket elevators, for col-
lecting and removing the dust may be located.
The outer walls of these dust-chambers are

also provided Wlth doors 29 for the purpose

of inspection. . =
In any suitable. p031t10n, prefera,blv a,t the

~ line4 4 of Fw' 1. Fig. 5isan elevational view | end of the apparatus adjacent stack 19 1s lo-
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cated any suitable means, as a rotary fan 30, | down through spiral flue 21, which givesthem

of suitable power for forcing air into-a flue

31, which 1s connected to regenerative fur-
naces 13 and 14 through openings 32 and 33,
respectively. The opposite ends of furnaces
13 and 14 are also provided with openings 34
and 35, respectively, which lead into a flue 36,
provided with a manhole 37, which flue in turn

leads into a pipe 38, provided with branches
39, extending into the forward end of each of |

the furnaces 10.
A damper-door 401s mounted between open-
ings 23-and 34 in one end of regenerative fur-

nace 13, so that when it closes one of said
openings the other willalwaysbe open.. Doors

41, 42, and 43 are similarly situated between
openings 24 35,15 32, and 16 33, respectively.
As these doors:are subject to avery great heat,
they are preferably water-cooled, and: to this
end are made hollow by constructing them of
a pair of plates 44, suitably connected by chan-
nels or other sections, whereby a box-like

~ structure is formed, into which water may be

30

continuously run-through an opening 45 in.

the top from a water-pipe 46, leading to any
source of supply confrolled by avalve47. In
the interior of the doors is located an overflow-
pipe 48, which projects from one side of the
bearing above the level of the upper floor of
the regenerative chambers, as:shown at 49.

~ It is essential that when openings-33 and 85,

~ leading from the regenerative furnace 14, are

35

closed by their doors 43 and 41, respectively,.
openings 15-and 23, leading from regenera-

tive furnace 13, should: be closed by their
“doors 42 and 40, respectively. Itis also con-

- venientthat all these four doors should be op-

40

~ the four doors, which gears are so connected.

50

55

60

erated at the same time, and any suitable mech-

anism- which will accomplish this-desired end
may: be used; but the preferred form isshown

in.Figs. 1 and 7, which.consists of a beveled.
ogear-wheel 50, mounted on the axisof each of

with other beveled gears 51, mounted on the
ends of rods 52, that when the gears on, say,

doors 42 and 43 are rotated by means of shaft |
53, having gears 54 thereon engaging the gears:
50,-all the doors will be rotated in the direction | tions of use without departing from the spirit.
‘and scope thereof.

be rotated:-by any suitable-means, those here. |

and through the angle desired. Shaft 53 may

shown being merely a hand-crank 55.
- It: should be understood that the apparatus

scription thereof is not.deemed necessary.
- In.theoperation.of the furnace it will be as-

the gases:are sent: therethrough over the ce-

- therein through the upper end by any suitable

a-swirling motion and carries them down into
chamber22to the level of the regenerative fur-
naces 13 and 14. The centrifugal force occa-

sioned by the swirl of the gases drivesthe dust
contalined therein into the quiescent atmos-

phere of dust-chambers 25, where itiscollected
and carried off as before described. On reach-

‘Ing chamber 22, the opening 23 being closed

by door 40, the gases pass through opening 24
and heat the checker-work of fire-brick in
chamber 14, afterward passing through open-
ingl6and upthestack19. When thisaction has

‘been carried on for a sufficient period to thor-

oughly heat the bricks in chamber 14, rod 53
isrotated sufficiently to move the four damper-

‘doors from the positions shown in full lines
in Fig. 3 to those shown in dotted lines, which
{ throws openings 33.and 35 of chamber 14 clear

and openings 15 and 23 of chamber 13 clear.
The flow of the gases-is therefore changed to

pass throughand heatthe fire-brick inchamber

13 instead of in chamber 14, and while this

heating operation i1s taking place fan 30 is

set In operation, drawing cold air into flue 81,

which air it forces through opening 83 and into
regenerative furnace 14, in passing through

which furnace the air takes up the heat from

the fire-bricks, and passing out of opening 35
and into flue 36 finally finds-its way into pipe

38 and through its branches 389 into the for-
ward end of the furnace, where it is used in
this heated condition to support combustion.
When the fire-brick in chamber 13 have been

sufficiently heated, thedamper-doorsareagain
thrown back into their former position and

the cold air from fan 30 is sent through this
chamber instead of through chamber 14, the

operation of heating the air used to support
combustion being thus kept up indefinitely

through the use of the waste furnace-gases.

It 1s not desired to-be understood that the

invention is limited to the details of construc-

tion and arrangement of parts as herein de-

scribed and illustrated, as it is manifest that
numerous variations and modifications may be
made 1n adapting the device to various condi-

The right is therefore re-
served to all such variations and modifications

as properly fall within the scope of the inven-
_ | ‘tion and the terms of the following claims.
connected up-to the right-hand side of stack |
19 in Fig. 1 issimilar in-all respects to that |
already described, and therefore a detailed de- | of a regenerator located below said furnace,.
- a spirally-descending flue communicating be-
tween sald furnace and said regenerator and
sumed that the.four damper-doors are in the | provided with an aperture in: its. peripheral.
position shown-:in Fig. 3. Now whenheat is |:

generated at the lower end of furnaces 10 and.

I claim—
1. The combination with a burning-furnace,

surface, a dust-collecting: box adjacent said
aperture, and flue connections between. said
regenerator and said.furnace for introducing
ment mixure which has-been previously fed | the returned heated air to the material being
treated.

means in general use these gases are collected |

2. The combination with a plurality of burn-

05 from-all the:furnaces in flue 12-and are drawn | ing-furnaces, of a plurality of regenerators
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below said furnaees, ) splrally deseendmcrﬂue
communicating between said furnaces and sa,ld
regenerator. and provided with apertures in
its perlpheral surface, dust-collecting boxes

adjacent said-apertures, and flue connections
‘between said regenerator and said furnaces

for introducing the returned heeted alr to the

material bemg treated.

IO

3. The combination w1th a plurahtv of burn-—‘

ing-furnaces, of a plura,hty of regenerators,
a single spiral flue connecting up ell of sa,ld

furnaces with said regenerators and control-

ling means between said spiral flue and regen-
erators, dust-collecting means for said splral
flue, and mdependent flue connections be-
tween S&ld reﬂ'enerators a,nd furnaces. '

4. The eombmatlon witha burmno*—furnaee
of a regenerator, a spirally- descendmg flue
communicating between said furnace and said
regenerator, prmnded with an aperture in its 2o

-perlphery, a dust-collecting box adjacentsaid

aperture, said box having a slanting floor and
an exit-opening, and mdependent flue con-

| nections between sald regenerator and said

furnace arrancred out of the hrmts of said. 25
spiral flue. -
In testimony Whereof I affix my swna,ture in
presenee of two witnesses.
GUY D. HELMI(JK
- Witnesses.

GEo. A. CURRY
F D FRDNOH
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