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PATENT OFFICE.

 UNITED S"E‘AT E3

FRANK KLEPETKO, OF NEW YORK, N. Y.

ROASTING-FURNAGE.

. No. 843,825,

Specification of Letters Patént,

- Patented Feb, 12, 1807.

Application fled September 6, 1004, Soriel No, 233,530,

To all whom it may coteern: |

. Be it known that I, FRaxk KLEPETEO,
citizen of the United States, residing at New
York, in the county of New York and State
of New York, have invented certain new and

useful Improvements in Roasting-Furnaces, |

- of which the following is a full, clear, and ex-
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act description, reference being had to the
' a part

accompanying drawings, forming
hereof. - | o o
My invention has relation to improve-

- ments in roasting-furnaces; and it consists in

the novel construction and arrangement of

‘Pparts more fully set forth in the specification

and pointed out in the claims. |
In the drawings, Figure 1 is a vertical cen-

tral section of a conventional MecDougall ore-
- roasting furnace, showing my invention ap-
“plied thereto. ‘ | .
section-of the rabble shaft and arms, show-

Kig. 2 is an enlarged vertical

ing the cooling mechanism applied thereto.
F1g. 3 is a cross-section on line 3 3 of Fig. 2.
Fig. 4 is a modification showing the water-

feed pipe entering and discharging at the bot~

tom. Kig. 5 is-.a modi

cation showing a

shghtly different mode of mounting the dis-
~ trmbuting-pipes, and Fig. 6 is a modification
~ showa ng
‘bottom but discharging at the'top ol the rab-.
ble-shaft. o o

g the water-feed pipe entering at the

The present invention is an improvement

in the water-cooling features of the McDou-
gall type of ore-roasting furnace; but it is

" more specially directed t6 overcome: objec-
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tions inherent in the construction shown and

described in United States Letters Patent.

700,339, granted to William J. Evians ‘and

‘myself under date of May 20, 1902.

~ The special object of the present improve-
ment is to establish a more effectivd circula-
tion through the hollow arms carried by the

‘rabble-shaft, thereby utilizing to thd best ad-

vantage the cooling possibilities of the CIICU-
lating water or other medium.
In the

distributing-pipes leading from the main wa-

ter-feed pipe the water, taking as it; does, the

path of least resistance, will tend to flow
through the distributing-pipés ndarest the

point of supply or feed end of the-feed=pipe,
and thus produce an uneven distribution. of |
the cooling medium.. In my ,resent im-
provement the feed-pipe may be stationary,
as m: my Patent 733,658, dated July 14,

1903, or'it may be rotatable, as in the Kle-

1e patent above referred to and in'l
- other constructions which employ a series of

| petko-Evans construction above referred to.

the ohoice depending on the conditions which
must be met. In the present improvement

' the water-feed pipe having no distributing-
pipes attached thereto can be readily taken

out through the end of the shaft by simply
removing the stuffing-box when occasion for
its removal arises. |

The advantages of the present invention
will be better apparent from a detailed de-
seription thereof, which is as follows:

6o

‘Referring to-the drawings, F represents

the furnace, and % the several hearths in
which the material is treated, the said mate-
rial dropping from the upper hearths succes-

sively. through ‘the several hearths until it
1s delivered into the delivery-hopper C, the

hearths being provided, respectively, with
the central and marginal openings 1 2 for the
passage of the material. - Passing through
the hearths is the rotatable hollow rabble-
shaft 3, from which radiate the series of hol-
low rabble or stirrer arms 4, extending into
the several hearths and carrying rakes 5, DYy
wnich the material is successively fed from
one hearth to the hearth immediately be-

neath 1, all as fully understood in the art.
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- Referring again to the drawings, and more

particularly to Figs. 1 to 3, inﬁlusive, 6 rep-

resents a water-feed pipe (preferably sta-
tionary) which is located within the shaft,
extending to a short distance from the closed

bottom of the latter, the lower end of the said
| feed-pipe being open and discharging into
the shaft. - The shaft is divided into a series

of chambers a b ¢ d ¢ f g, the chambérs being
separated from_ one another by the .irans-
versely-disposed division walls or partitions
7, occupying & plane slightly above the bot-
tom of the adjacent rabble-arms 4, each

tributing conduits or pipes 8, which extend
into the hollow arms 4 and discharge there-
ito. Under  this asrangement the water
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chamber having lsading therefrom the dis-

ICQ .

discharged into the bottom chember g Jows

through. the lower series of pipes 8 into the
‘bottom rabble-arms, thence flowing into the
| second chamber b, .and from this through the

next series of distributing-pipes and their

-corresponding rabble-arms, and so on till the
.water reaches the outlet |
where (at a-point adjacent to the fecd end of

pipes or taps 9,

the feed-pipe) it discharges into s trough:10.
As seen from the foregoing the feed-pipe 6
passes through the several partitions or di-

| vision-walls 7, and in order that there ahis]!
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| be similar to that shown in Fig. 6—that1s to
say, it- would be: downward through the
' shaft. I do not herein illustrate such modi~- =
fication; but. evidently it would be the in-
verse of that shown in Fig. 4—that 1s tose;". ;¢ ~
the feed-pipe would terminate in the top -
| chamber instead of the bottom chamber.

~ Tt'is apparent that I may depart from the |
details here shown without in any wiseaflect- -
ing the nature or spirit of my invention. 75

" be no leakage at these points a connecting-
nipple 1 is placed around the pipe, where 1t
passes through the partition, said nipple be-
ing turned true and the partition dritled and

s reamed, making a practically water - tight
joint. . The pipe 6 receives its supply from -
an extension 6', as shown. R

~ From the foregoing it will be apparent that
the cooling medium must take the course in-
o dicated (and shown by the arrows) and tinat

. a positive and even delivery of cool water

20

will result throughout the entire system of’
-rabble-arms.
ceivesits water from one chamber before 1t

Kach rabble-arm must re-

can deliver it to the next succeeding chamber
of-the shaft, and the circulation will-thus be
uniform and positive at all times. In this
particular-it will make no difference whether

the feed-water is introduced through the top

or bott~m so long-as the remaining features

' of-cons.-uction are not materially disturbed.

Thus in Fig. 4 1 have shown a modification

" in which the water-feed pipe 6" is introduced

. the distributing-pipes 8’ are connected to a
' T 12, earried di-
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of the bottom of the rabble-arm.
.. Phe feed-pipe while preferably

through the bottom of the shaft, the point of
discharee into the chamber a being corre-
spondingly the same as in the constriction
previously described.- - '

'~ In the forms thus far described the point
of connection of the distributing pipes or con- |
“duits 8 is with the peripheral walls of the re-

-+

‘spective chambers; but 1 may conduct the
‘water through the partition or division wall, |

as shown in the modification in Fig. 5, where

hollow tapered or screwed _
rectly by the partition 7', the latter in this
case being preferably disposed in the plane

extending
through the several partitions 7 from top to

“bottom may extend inversely from bottom

-to top, as snown in the' mo dification in ¥ig. 6.

Tn that chse the feed-pipe 6/ discharges into

the chamber ¢ above the last partition, the

water of circulation being under the circum-
stances forced downward, as shown by the

arrows in said ficure, it being understood.that |
the static head driving the current should be
‘sufficient to insure a sufficiently rapid circu-
1ation before any of the water 1s converted

‘nto. steam.  In this last modification pro-

 vision is made to allow for the escape of ac-

6C

"~ shaft from the top, as is shown in Iig. 2, the |
. same may be made to terminate at orin the

 chamber-¢ without passing through the parti-
“tions. . dividing

o 6z that event the circulation of the water would |

cumulated air or vapor in the farm of a cock
13, which can be opened just priar to the in-.

trocditction- of the water. The discharge-
waters are allowed to escape through taps 9’
into-a trough (not shown) -arranged In any

manner so as not to int erfere with the driv-
ing mechanism for the shaft.

“SWhere the feed-pipe is introduced into the .

the several chambers. In

=

TNAces as well.

The cooling mechanism need not necessars =

be restricted in its application to rossting
applied to other iur- -

furnaces, but may be

Having . described fny invention, _Wl‘lﬁ}tf-l';&? |

claim 15— L o
e In a".f'urnace h&vi_ng 3plurality . Of

hearths, a. rotatable hollow shait -passing:

“through the hearths, a series of hollow arms.

the several hearths, a series of chambers dis--

pipe communicating with one of the termi-

nal chambers of the series. for conveylng a 9o -
cooling medium theremto, substantially. as:
set - forth. L
9. In a furnace. having a plurality of =
_ _ passing:- -
' through the hearths, & series of hellow arms-.95 .
radiating from said shaft and extending into : -
the several hearths, a series of chambers: dis- -
tributed throughout the shaft and communi-. . -
cating with the hollow arms, and-a water-.
feed pipe. extending through . the several® roo
\ chambers .and discharging its water into the:.. =~
‘same, substantially as set forth. - = o

hearths, a rotatable. hollow shaft

3. In a furnace having a plurality of
hearths, a rotatable hollow shaft passing.

through the hearths, a series of hollow arms 105

radiating from said shaft and extendinginto-

the several hearths, a series of chambers dis-.
tributec throughout - the- shaft and coem--

municating with the hollow arms, and a wa-.

radiating from said shaft and extending mto 8 5

tributed throughout the shaft and com- o
L mumcatmg with theh()llf}WamS: and a-fe ed-

LR

ter-feed pipe extending through the several 110

chambers and discharging its water into the
bottom chamber of the series, substantially -

as set forth. T
. 4. In a furnace having a plurality - of
hearths, a rotatable: hollow shait; ]

and discharging  its
Sllbstﬂlltiﬁl}y as setl forth."

hearths, a rotatable hollow shaft passing.

‘through the hearths, a series of hollow arms.

radiating from said shaft and extending into

the several hearths, a series of chamberssepa--
.rated by transverse- partitions, distributed 130 -

passing 115 -
_through the hearths, a series-of hollow- arms
radiating from said shaft and extending into.
the several hearths, a series cf chambers dis- . .-
iributed throughout the shaft and com- - B
municating with the hollow arms, and a sta- 120 -
tionary water-feed pipe extending through -
| the several chambers _ R
water into the bottom chamber of the series;

5. In a furnace having a plurality _-o_f 12§
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throughout the shaft, distributing-conduits | located within and discharging into the 63
leading irom the respective chambers and ; shaft, and conduits or castributing-pipes dis-

opening into the adjacent series of hollow

arms, and a feed-pipe extending through the-
several chambers and discharging its circu-

the series, substantially as set forth. -

6. In a furpace having a plurality of
hearths, a rotatable hollow shaft passing
through the hearths, a series of hollow arms

- radiating from said shaft and extending into

15

20

the several hearths, a series of chambers dis-
tributed throughout the shaft, distributing-
pipes leading from the respective chambers
mto the adjacent. series of hollow arms and
opening into the latter, and a water-feed pipe
extending through the several chambers and
discharging its water-into the bottom cham-
ber of the series, substantially as set forth.

7. In a furnace having a plurality of
hearths, a rotatable hollow shaft passing
through the hearths, a series of hollow arms

- radiating from said shaft and extending into

25
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the several hearths, a series of chambers dis-
tributed throughout the- shaft and com-
municating with the hollow arms, and a feed-
pipe extending through the several cham-
bers for conveying a cooling medium to one
end of the shaft and allowing the same to cir-
culate through the shaft and the hollow arms
thereof, substantially as set forth.

8. In a furnace having a plurality of
hearths, a rotatable hollow shaft passing
through the hearths; a series of hollow arms
radiating from said shaft and extending into
the several hearths; an inner water-feed pipe’
located within the shaft and -discharging

‘thereinto, & series of conduits or distributing-

pipes coupled to the shaft and located within
the hollow arms and communicating respec-
tively therewith and with the shaft, the
water discharged froin the feed-pipe freely
circulating through said conduits or pipes
and through the hollow arms and shaft, sub-
stantially as set forth. - a '

9. In a furnace having a plurality of
hearths, a rotatable hollow shaft passing
through the hearths; a series of hollow arms
radiating from said shaft and extending into

the several hearths, an inner stationarv
water-feed pipe located within the shaft and
discharging thereinto, a series of conduits or-

distributing-pipes coupled to the shaft and
located within the hollow arms and com-

municating respectivelv therewith and with |

the shaft, the water discharging from the

feed-pipe freely cirenlating through said con-

duits or pipes and through the hollow arms ; one end of theshaft, substantially asset forth.

~and shaft, substantially as set forth. .

o6c

connected from the feed-pipe located within
the hollow arms and conveying the water

_ mbers u- | discharged into the shaft from the feed-pipe
lating medium into the bottom chamber of |

into the hollow arms, substantially as set
forth. |

- 11. In a roasting-furnace, a hollow shaft,
hollow stirrer-arms on the shaft, means for
circulation through the shaft and arms ver-
tically in series, means independent of the

“arms providing for circulation from the shaft
' radially in multiple, said independent imeans

discharging into the hollow arms, and the lat-
ter discharging their contents into the shaft,
substantially as set forth. -

12. In a roasting-furnace, a hollow shaft,
hollow stirrer-arms c¢n the shaft, means for

circulation through the shaft and arms ver-

tically in series, means for discharging the

circulating medium into the bottom of the

shaft, means independent of the arms pro-

viding for circulation from the shaft radially

75
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it multiple, said independent 'neans dis- .

charging mto the hollow arms, a..J the latter
discharging their ¢ontents into the shaft, and
means for conducting the eirculating mediu.

out of the shaft from the top thereof, sub-
stantially as set forth. '

- 13. In a roasting-furnace, a hollow shaft,

hollow stirrer-arms on the shaft, means for
circulation through the shaft and arms ver-
tically In series, means independent of the
arms providing for circulation from the shaft
radially outward in mulitple, and through
the arms radially inward in mulitiple, and
outlet- means for the circulating medium at
yne end of the-shaft, substantially as set
orth. | |

14. In a roasting-furnace, a hollc - shaft,
hollow stirrer-arms on the shaft, means for
circulation through the shaft and arms ver-
tically in series. means independent of the

90
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arms providing for circulation from the shaft

radially outward in multiple, and through
the arms radially inward in multiple, and in-

110

let means and outlet means for the circulat- .

" ing medium. respectively at opposite ends of

the shaft, substantially as set forth.
15. In a roasting-furnace, a hollow shaft,

hollow stirrer-arms on the shaft, means for

circulation through the shaft and arms ver-
tically in series, means independent of the

. arms providing for circulation radially in mul-

tiple in one direction, and through the arms
radially in multiple in a reverse direction, and
outlet means for the circulating medium at

In testimony whercof I aflix my signature

10. In a furnace having omne or more . in presence of two witnesses.
hearths, a rotatable hollow shaft passing .
through the same, a series of hollow arms
radiating from said shaft and exter ling into

‘the several hearths, an inner water-ieed pipe

| FRANK KLEPETKO.
Witnesses: o
EMIL STAREK,

G. L. BELFRY.
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