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NO. 734,104,

UNITED STATES

Patented July 21, 1908,

PATENT OFFICE. .

ELIHU SWAIN AND DOOTOR OLARK VVOOD OF IOLA KANSAS

‘ORE- ROASTING FU RNACE

- SPECIFICATION forming pards of Letters Patent No. 734,104, dated July 21, 1908,

Application filed April 18, 1903,

Serial No. 153,276, (No model)

To all whom it may concern:

Beitknownthat we, ELIHU SWAINand Doc-
TOR CLARK WoOOD, citizens of the United
States, residing at Iola, in the county of Allen
and State of Kansas, have invented a new and
useful Ore-Roasting Furnace,of which the fol-
lowing is a specification. |

T'his invention relates to ore-roasting fur-
naces, and more particularly to means for

supnlymg alr to such furnaces while in op-
eration and to means for distributing the ore
uniformly over the hearth of the fumace

In ore-roasting furnaces as ordinarily con-
structed the hearth is of considerable length,
and the ore, which is supplied to the furnace
in any desired manner near one end, is gen-

‘eraily distributed over the hearth by means

- of rakes carried by trucks connected by
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chains, so as to form an endless carrier, which
travelsoverpulleys, sprocket-wheels, orother
equivalent devices mounted at the ends of
the furnace and on tracks provided within
the furnace and on the top thereof. Insome

instances the furnaces are made in two sec-

tions placed one above the other, and the
chain and rake supporting the trucks travel
in one direction through one of the sections
of the furnace and back in the opposite di-
rection through the other seetion. In fur-
naces of either of the types mentioned the
chalns, rakes, and supporting trucks or cars

frequently have to be replaced because they

burn out. The chains especially, being the

lightest structures, burn out mostfrequently,

35
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and consequently require more frequent re-

newal, which 1s a source of considerable ex- |-

pense. In such furnaces, also, the tracks

within the furnace upon which the rake-sup-

porting trucks travel are exposed tothe tem-
perature necessary in roasting the ores, and
these, too, are subject to more or less lapld‘
deterloratwn as the result of exposure to such
high temperature.

One of the objects of the present invention
18 to provide means for preventing the burn-
ing out of the tracks for the rake-carrying
trucks within the furnace and also to pre-
vent the burning out of the chains connect-
ing said trucks.

Another object contem plated in the present
invention is to provide an adequate air-sup-
ply for the roasting process throughont the

relation to the air-inlet openings.

entire length of the furnace and to utilize said
supply of air in reducing the temperature of
the tracks and chains above mentioned, so as
to minimize the effect thereon of the heat
from thefurnace necessaryinroasting theore.
With the above and other obJects in view,

55

which will appear as the invention is more

fully disclosed, the same consists in the con-
struction and novel combination and arrange-
ments of parts shown in the accompanying

6o

drawings, described in the following specifi-

cation, and having the novel fea,tures thereof
| pomted out in the appended claims.

In the drawings, Figure 1 is a view in side
elevation of the furnace, the structire being
shown as broken through the centerin order
to represent both ends of the structure on
the same sheet of drawings. FKig. 2 is a view
in transverse vertical section through the
furnace, the means for supporting the doors
for closmn' the air-inlets being omitted tosave
space. Fw" 3 is a view in transverse hori-
zontal section through a portion of the fur-
nace, showing the arrangement of the pre-
ferred form of track mtbm the furnace in
Fig. 4 is
a detail view in section,
form of track.

In all the figures of the drawings corre-

sponding parts are debwnated by the same
characters of reference.

Referring to the drawings in detail, 1 des-
ignates an ore-roasting furncwe havmﬂ‘ side
wa,lls composed of lower sections 2 and upper

sections 3 and an arched top 4. |
5 designates the hearth, which lies at the

bottom of the farnace bhrouwhout its entire
length and supports the ore whleh is roasted
in the furnace. The lower sections 2 and up-

per sections 3 of the side walls of the furnace
‘areseparated, as shown, by a horizontal space

on either side of the fm nace, which forms a
suitable passage for the entry of air. In or-
der to leave the space 6 between the two sec-
tions of each side wall, we provide at the top
of the lower sections a plate of iron 7, upon

which are placed at suitable intervals blocks
or pillars 3, and resting upon the tops of the

blocks or p1llars 8 18 another iron plate or se-

ries of plates 9, which forms the base upon

which the upper section 3 of each side wall is
supported. -

showing a modified.
| 30
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.. ably, of iron and have the tops and bottoms-

The blocks or pillars 8 are formed, prefer-

thereof wider than the body portions between

~ said tops and bottoms, as shown, so as to op-

pose as little obstruction as possible to the
inlet of air through the space 6. o
In order to control the admission of air to

‘the furnace and adapt it to the needs thereof,

IO

we provide a plurality of sliding doors 10,
which normally close the opening 6 and shut
off communication throungh said opening be-

tween the interior of the furnace and the out-

side air. The doors 10 are mounted in guide-
ways formed bLetween buckstays 11, which
extend vertically upward along the outer sur-
face of each of the side walls of the furnace,

~as shown, the tops of said buckstays being

20
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connected through the top of thefurnace by
tie-rods 12. The doors 10 are preferably sup-

ported by means of chains 13, which pass |

over pulleys 14, supported on the side walls,
near the top thereof, as shown, and have

counterweights 15,attached thereto,asshown,
to balance the weight of the doors.

At either end of the furnace is provided a

pair of large sprocket-wheels 16, each pair

20

having a shaft 17, rotatably mounted in bear-

ings 18, supported on pillars 19, located ad-
jacent to the ends of the furnace, as shown.

Passing over the sprocket-wheels 16 are a

pair of endless chains 20, spaced apart and
carrying cars or trucks 21, which may be of

“any ordinary type and which have extended

35

through the sides of each a rod or bar 22, the

ends of which are adapted toengage with links

-onthesprocket-chains 20. The cars2l are pro-

40
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vided with wheels 23 of theusual type, having
their rims provided with flanges at the inner
margins thereof and adapted to travel on
tracks 24 on top of the furnace and on tracks

25 within the furnace. The tracks 24 on topof

the furnace extend beyond the ends thereof
and are downwardly curved, as shown, in
such position that the rods 22, carried by the
cars, may engage with the notches on the
sprocket-wheels 16 as the cars pass over said
sprocket-wheels on the tracks. 'I'he tracks
25 in the furnace extend outward from each
end thereof and curve upward around the
sprocket-wheels 16, being spaced farther from
the centers of the wheels than the ends o¢f
tracks 24, which said tracks 25 overlap. The
terminals of the two pairs of tracks therefore
form ways from which it is practically impos-
sible for the cars or trucks 21 to become dis-
engaged as they pass around the sprocket-
wheels 10.

The tracks 25 within the furnace are sup-
ported upon the tops of the lower sections 2
of the side walls, as best seen in Fig. 2. The
said lower sections are made wider than the
upoer sections 3 in order to furnish a sup-
port for the tracks 25, and the tracks 25 are
located in the manner shown 1n order that
the tracks may be as near as possible to the

cool air which enters the furnace from the |

f
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| upper and lower wall -sections. 'The pre-

ferred form of construction for the tracks 25
is that shown in Fig. 2, in which the tracks
are formed integral with the plates 7, which
lie on the top of the lower wall-section 2.
The plates 7 when used in this way are made

thicker at their inner margins than at the

outer ones to give them sufficient strength

for the purpose to which ‘they are put, and

the inner edges of the plates extend inward
farther than the inner surface of the upper

7¢C

75

wall-sections, but not entirely across the up-

per surface of the lower wall-sections. Ad-
jacent to the inner edges of the plates 7,
which form the tracks 25, are provided longi-
tudinal grooves 26, extending throughout the
length of the furnace to permit the passage
of the flanges on the wheels 23 of the trucks
OT CATS.

Each truck or car 21 has rigidly attached
thereto a rake comprising a plarality of
heavy metal teeth or spreaders 27, which are
bolted or otherwise securely fastened to the
transverse -bar 22, provided on each truek or
car 21.
consist of a relatively narrow shank 28 and
a broad end 28 and are so disposed with ref-

erence to each car that when the car passes
through the furnace the spreaders are dis-

posed downward and come almost into con-

as best seen 1n Fig. 2.
passing along the top of the furnace, the
spreaders are of course directed upward.

Instead of extending the plates 7 inward
and providing the thickened margins which
serve as tracks for the cars we sometimes
employ side rails 30, which are embedded in
the brick forming the lower wall-sections 2,
as seen in Kig. 4, leaving the upper surface
of the rails flush with the top of the inner
portion of each of said lower wall-sections
and providing a groove 31 along the inner
side of each rail similar to the groove pro-
vided adjacent to the edges of plates 7, as
above deseribed, and serving the same pur-
pose. When the rails 30 are used, the plates
7 are made similar to the plates 9 and are of
the same thickness at both edges.

Heat is supplied to the furnace in any de-
sired manner, preferably by means of gas or
oil burners, (not shown,) which are attached
to the inner ends of pipes 32, which extend
through the side walls of the furnace in the
manner 1ndicated in the drawings. The ore
may be supplied to the furnace in any de-
sired manner, either by automatic mechan-
ism (not shown) or by manuallabor. Asthe
means for supplying the ore to the furnace
forms no part of our invention, we have not
shown or described any mechanism therefor.

- When the furnace is in operation, the
chains 20 are continuously driven, and the
ore, which is supplied to the furnace in any
desired manner, as above explained, is car-
ried slowly through the same by means of the

outside through the openings 6 between the | rakes carried by the cars 21, which traverse

30
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These teeth or spreaders 27 each

93

‘tact with the roasting-hearth of the furnace,
When the cars are

100
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the furnace constantly in the direction indi-
cated. Airissupplied tothe furnace through
the openings 6 between the upper and lower
sections of the side walls, the amount of air
admitted being controlled by the degree of
opening of the sliding doors 10, by means of
which the openmfrs 6 are opened or closed, as

“desired.

It will be observed that as the tracks 25,
upon -which the cars or trucks 21 travel
through the furnace, are located closely ad-

- Jacent to the openings 6 at either side of the

5

20

20

furnace the current of air entering through
sald openings necessarily serves in a consid-
erable measure to reduce the temperature of
the chains connecting the trucks, the trucks
themselves, and the rails upon which said
trucks travel, thuseffectively diminishing the
destructive action of the heat of the furnace
upon the above-mentioned structures.

1t will be noted that the furnace, as above
described andillustrated, isof extremely sim-
ple comstruction, and the parts are so ar-
ranged that the damaging effect upon the
rakes and carriers caused by the heat of the
furnace, as well as upon the rails, is reduced
to a minimum.

Havingthus described the construction and |

operation of ourinvention, what we claim as
new, and desire to secure by Letters Patent,
18—

1. The combination in an ore-roasting far-

longitadinally thereof and covering

nace of side walls formed with upper and lower
spaced sections having an air-inlet opening
between said sections, tracks within said fur-
nace on said lower wall-sectmns said tracks

35

having their upper surfaces flush with the -

top of said lower wall-sections and having a

groove formed in said lower wall-sections ad-
Jacent to one side of each of said tracks, and

| rake-carriers having wheels provided With

flanges adapted to traverse said tracks and
move in said grooves.

2. The combination in an ore-roasting fur-
nace of side walls, comprising lower sections
provided at the top with cap-plates extending
the outer
portion of the top of each of said lower wall-

40
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sections, said cap-plates being thickened at

their inner edges to form tracks and grooves
being prowded in said lower wall- sectlons ad-
Jacent to the inner edges of said plates, and

50

upper wall-sections spaced from said lower

wall-sections to form substantially continu-
ous longitudinal air-inlet openings.

In testimony that we claim the foregoing as
our-own we have hereto affixed our signatures
in the presence of two witnesses.

ELIHU SWAIN. -
DOCTOR CLARK WOOD.

Witnesses:
J. H. HENDERSON, - |
CHAS. H. MCNAUGHTON.
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