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1 Claim. (C. 263-29) 

My invention relates in general to a process and appa 
ratus for agglomerating fine particles of iron oxide into 
pieces of sufficient size for proper charging into a blast 
furnace or open hearth furnace, and more particularly to 
a method and furnace which have special advantages for 
performing the roasting operation of such process. 
The starting ore material which I prefer to use in the 

practice of my invention is a moist fine concentrate of 
magnetite (Fe3O4), to which a small amount of finely 
divided fuel has been added; and the desired end product 
consists of fairly large and uniform dry pellets of hematite 
(Fe2O3). 
Accordingly, there are required two principal opera 

tions, namely, the formation of the ore balls in a balling 
drum or the like, and then the roasting of these balls at a 
temperature sufficiently high to give the necessary strength 
and hardness to withstand subsequent handling. 
The operation of hardening these ore balls or pellets 

is preferably carried out in a furnace of the vertical shaft 
type wherein the heated ore charge forms a continuous 
column of downwardly-moving material in the stack. 

It is an object in this invention to provide means for 
maintaining uniform and continuous flow of the charge 
in such a furnace. 
A further object is to provide agitator and crusher 

means for assisting discharge and preventing stoppages 
in the bottom discharge opening. 

In the attached two (2) sheets of drawings: 
Fig. 1 is a vertical section taken through one shaft of 

a furnace having dual shafts and hoppers; 
Fig. 2 is a vertical section taken centrally through the 

lower portions of the furnace shafts and the hoppers; and 
Fig. 3 is a detail view, partly in section, of the air inlet 

and pellet agitating mechanism of the furnace. 
Referring more particularly to the drawings inclusive, 

the furnace has a rectangular outer shell 24 of steel plates, 
which shell is provided with conventional outer stiffening 
members (not shown) and brick ties 25 adapted for Sup 
porting the necessary thickness of insulating and high 
temperature refractory brickwork 26. By means of a 
common dividing wall 27 of refractory brick which ex 
tends vertically upward and terminates in a sloping peak 
27 near the top of the furnace for the full length of the 
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chambers 30 and 31. 

25 

30 

35 

40 

45 

50 

55 

furnace, said furnace is separated into twin shaft furnaces. 
28 and 29, which are operated and controlled practically 
aS Oc. 
Each of said shaft furnaces 28 and 29 is provided with 

combustion chambers 30 and 31 on opposite ends. Lo 
cated centrally between the combustion chambers in each 
shaft furnace and in spaced vertical alignment the end 
walls of each shaft define a top stack 32 having a slight 
upward taper, and below it an intermediate Zone 33 and 
a lower zone 34, terminating in a long steel hopper 35, 
all of which should be rectangular in cross-section as 
shown in Fig. 1. 
Each of said combustion chambers 30 and 31 is pro 

vided with a fuel oil burner 36, manholes 37, sight holes 
38, an arched roof 39, and a bottom dust leg 40. Lower 
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and upper passages 41 and 42 for admitting the air to be 
heated and for passing out the heated air connect each 
combustion chamber with the shaft below and above the 
zone 33. The zones 33 and 34 have each essentially the 
shape of an inverted truncated wedge with their respective 
side walls 43 and 44 sloping at an angle preferably not 
exceeding about 20 from vertical to facilitate discharge. 
In dimensions, Zone 33 will vary in width from about 
twice the bottom width of the stack 32 at the top of said 
Zone to not less than said bottom stack width at the 
bottom, and zone 34 may be made somewhat wider. A 
short brickwork extension 45 carrying the bottom of said 
stack 32 slightly below the level of the roof 39 permits the 
proper travel of the hot gases and yet prevents the ore 
pellets from entering the combustion chambers 30 and 31. 

Air under pressure from a blower (not shown) is in 
troduced centrally through horizontal lateral pipes 46 
separated by partition plate 47 and through vertically 
arranged rows of louvres 48 on support members 49 at 
the bottom of each shaft, and travels upward through the 
heated pellets and lower passages 41 into the combustion 

An inverted V-shaped cover 50. 
protects the above-described air inlet means 46, 47 and 48 
from the heavy downward pressure exerted by the de 
scending charge and splits it centrally into two substan 
tially equal parts. - 
Thermocouples 52 in passages 42 from the combustion 

chambers permit control of air volume and oil flow to 
maintain a uniform heat line near the top of the charge 
and a constant combustion chamber temperature. 

Referring to Fig. 3, agitator segments 53 having a plu 
rality of breaker teeth 54 of "Stellite' or other hard alloy 
spaced at regular intervals on their upper faces are 
mounted at regularly spaced intervals on hollow air or 
water-cooled rocker shafts 55 extending horizontally in 
termediate between the cover 50 and bottom side walls 
44 and parallel thereto. Said rocker shafts 55 are jour 
naled through suitable air seals in the side walls of the 
furnace as at 56 and adapted to be reciprocated at inter 
vals to break up any obstructing chunks of pellets by 
means of the arms 57 pivotally connected as at 58 to 
the connecting rod 59, which in turn is pivotally con 
nected by link 60 to crank 61 rotated by motor 62. 
The long steel hoppers 35 at the bottoms of the shaft 

furnaces have the form of inverted pyramids with sub 
stantially the same downward slope (about 20) as the 
lower side walls 44, and are provided near their discharge 
openings 63 with crusher discs 64 having evenly spaced 
hard-alloy teeth 65 entirely around their peripheries and 
with hard-alloy conical projections 66 on the side Sur 
faces of the outer discs. Said discs are mounted for 
continuous rotation on a pair of transverse shafts 67 which 
are joined by a coupling 68 and journaled in an air-tight 
manner in bearings 69 suspended by cross-beams 70 and 
71 and brackets 72. Gears 73 and 74 are driven by a gear 
reducer 75 connected by a belt 76 or the like to a motor 
77 mounted on I-beams 78. 

It is preferable that the formation of large masses of 
pellets be prevented, or that at least the size of any such 
masses be limited to relatively thin weak slabs which 
readily break apart as they move down through the: 
furnace, and are then easily broken down to individual 
pellets by agitator means 53 and 64. 

I have found in practice that the formation of large: 
continuous masses or cakes of cohering pellets in the 
upper part of the charged material in the furnace may be: 
quite effectively prevented by the exclusion of fines from 
between the pellets in designated areas of the charged 
material. Suitable means for this purpose are the hori 
zontal angle bars 174 shown in Fig. 1, disposed trans 
versely across the furnace stack 32 a slight distance above 
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the top level of the charged pellets so as to intercept and 
direct the fall of the material being charged. The large 
ore pellets tend to roll before coming to rest, while the 
fines tend to collect where they fall, so that in practice 
the desired distribution is obtained. 
The operation of the furnace is continuous, the moist 

ore pellets being charged at the top of the shafts and mov 
ing slowly downward as the fused and agglomerated prod 
uct is discharged from the bottom hoppers. The blowers 
(not shown) introduce through the pipes 46 the main 
volume of air, which may be estimated approximately in 
the proportion of 12 cubic feet of air to one pound of 
pellets, into the cooling zone 34 near the bottom. Here 
it meets the descending hot pellets and absorbs much of 
their heat. This ascending preheated air, at a temperature 
of about 1200° F., divides when it reaches a point level 
with the bottom of the combustion chambers 30 and 31, 
part of it continuing on up through the shafts and part 
being diverted laterally through the lower passages 41 and 
upward through said combustion chambers, wherein it is 
further heated to a temperature of about 1750 to 1850 
F. The heated air then returns by means of the upper 
passages 42 from the tops of the combustion chambers 
to the shafts, where it rejoins the air which has ascended 
through the shafts and heats the incoming pellets up to 
near the tops of the shafts. At the very tops of the shafts, 
much of the heat remaining in this ascending air is ex 
pended in removing moisture from the raw pellets intro 
duced at the top, and air temperature drops to about 
600 F. 
The hard pellets at their discharge from the bottom of 

the furnace may be regarded as cold for all practical pur 
poses, since their temperatures will not be much in excess 
of 150° F., constituting further proof of the efficiency of 
the furnace as a heat interchanger between the hot pellets 
and the incoming air. 

If a furnace of rather limited capacity, say up to 275 
tons per day, is desired, a single stack and heating chamber 
about five to seven feet wide at its narrowest point may 
be ample. For larger capacities, however, I have found 
that two relatively narrow chambers, separated by a 
dividing wall as above described, by its improved dis 
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tribution of the charge will afford much better results 
than a single chamber of apparently equivalent capacity. 

Although I have thus shown and described my inven 
tion hereinabove in considerable detail, I do not wish to 
be limited narrowly to the exact and specific details men 
tioned, but I may also use such substitutes, modifications 
or equivalents thereof as are embraced within the scope 
and spirit of the invention and of the appended claim. 

claim: 
An ore pellet roasting furnace comprising a substan 

tially rectangular furnace shaft having inwardly sloping 
opposite side walls, air inlet means near the bottom of 
said furnace shaft intermediate the side walls, inverted 
V-shaped cover means for protecting said air inlet means 
from the weight of the descending charge and dividing 
said charge into substantially equal parts, horizontally 
extending rocker shafts intermediate said cover means and 
the side walls, a plurality of toothed segments secured on 
said rocker shafts, and means for intermittently oscillating 
said rocker shafts with the segments thereon to break up 
the descending charge. 
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