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The chief object of this invention is the 
provision of improved means for disseminat 
ing air or other gas or gases throughout a 
mass of pulverulent granular or lumpy ma 
terial disposed in a bed of Substantially uni 
form depth. The invention is applicable to 
apparatus designed for widely different pur 
poses, such as gas producers, ore calcining and 
roasting furnaces, apparatus for the produc 

otion of bleaching powder, etc. 
According to the invention the gas, which 

is introduced from below into the body of 
material which is being treated is substan 
tially uniformly disseminated by subdividing 

15 the area underlying the bed of material in 
successive stages of increasing numbers of 
units or divisions through which the gas or 
gases pass in succession to the body of mate 
rial under treatment, the final subdivision be 

20 ing effected by means of a layer of granular 
material of an inert character supporting the 
bed of material to be treated, which is con 
tinuously stirred or rabbled during the dis 
semination of the air or gas. 
The essential parts of an apparatus em 

bodying one form of the invention are illus 
trated in Figs. 1 and 2 of the accompanying 
drawings, the former being a central vertical 
section and the latter a sectional plan view, 
the lower right hand quadrant of Fig. 2 be. 
ing a section on line X-X of Fig. 1, and the 
remainder of the figure being a section on 
line Y-Y: Fig. 3 is an elevation on an en 
larged scale of a detail. 
In this apparatus the pulverulent or gran 

ular material to be treated occupies an an 
nular space or hearth. A formed or carried 
upon a floor B. In the floor B there are four 
quadrantal chambers C each having a gas 
inlet D. These chambers C are roofed in by 
radially arranged fire bars E having narrow 
interspaces F through which the air or gas 
passes from the gas chambers. Above the fire 
bars E and occupying a suitable depth of the 
annular space or hearth A is placed a layer 
of granular material which is inert with re 
spect to any reactions which may take place 
upon the hearth between the air or gas and 
the material under treatment, and above this 

50 layer of granular material is fed the raw 
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material in a powdered or suitably subdivided 
condition. This raw material is stirred con 
tinuously for which purpose, in the appara 
tus shown, there is provided a rabble shaft 
G carrying three rabble arms H which are 
preferably made hollow for the introduction 
or circulation of a cooling fluid, and carried 
by the rabble arms are suitably spaced rab 
bles I which extend into the material under 
treatment, but terminate just above the layer 
of inert granular material upon the hearth. 

It will be seen that, by such means, the air 
or other gas or gases supplied to the cham 
bers C will be very evenly distributed, first 
to the layer of inert granular material, then 
be distributed still more uniformly through 
the interstices in this layer over the lower 
surface of the material under treatment and 
then be uniformly disseminated through the 
latter material by the continuous rabbling or 
stirring of the material. 
In the apparatus shown the roof of the gas 

chambers C is constituted by iron fire bars 
and these may, with advantage, be of the form 
shown in end elevation in Fig. 3, each fire 
bar being formed with a lip orhood E’ which 
straddles the interspace between such fire bar 
and that next to it on one side, and thus pre 
vents choking of the interspace F with dust 
or small particles from the layer P of gran 
ular material. Alternatively, or in addition 
to this special construction of fire bar, the 
layer of inert granular material may be 
graded in size and its lower portion formed 
of particles of greater diameter than the 
width of the interspaces F between the fire 
bars. . 
The material to be treated would be fed to 

the hearth through an inlet opening (not 
shown in the drawing) at or near the outer 90 
edge of the latter and the rabbles so con 
structed as to cause this material to move 
inwardly towards the inner wall J of the 
hearth, over which it is forced by the rabbles 
into a space Kprovided with one or more dis 
charge outlets L through which it drops to a 
suitable gastight discharging apparatus. 
The rabble shaft is preferably so arranged 

that it can be raised or lowered to a limited 
extent, as for example by means of the screws 100 
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M. This enables the rabbles I to be lowered, 
for example to the extent required to remove 
the top portion of the layer of granular ma 
terial, should any sintering occur between it 
and the material under treatment; or the 
rabbles may be lowered to bring their lower 
ends into close proximity to the upper sur 
face of the grate for the purpose of remov 
ing the entire layer of granular material and 
replacing it with a fresh layer. For this 
purpose an outlet indicated at N, which is 
normally closed by a shutter not shown in 
the drawings, is provided at or near the outer 
edge of the hearth and the granular material 
may be fed at or near the centre of the stirred 
808. 

The single hearth apparatus shown in the 
drawings may be a unit of a multiple-hearth 
apparatus having several Zones arranged in 
one horizontal plane, or with small steps from 
the Zone of one rabble shaft to the Zone of the 
next rabble shaft, or there may be two or 
more Zones superposed one on the other, or 
there may be a combination of both these ar 
rangements, the material under treatment 
passing from one stirring hearth or zone to 
the other in succession until it is discharged 
from the final Zone. 
Having thus described the nature of the 

said invention and the best means I know of 
carrying the same into practical effect, I 
claim:- 

1. Apparatus for disseminating air or 
other gas or gases through a mass of pulveru 
lent, granular or lumpy material disposed in 
a bed of substantially uniform depth, com 
prising a floor; means forming an annular 
space above said floor; radial partitions di 
viding said space into gas chambers; means 
for admitting gas to said chambers; and 
roofs for said chambers comprising radially 
arranged grate bars. - 

2. Apparatus according to claim 1 where 
in the radial grate bars are formed with lips 
which straddle the space between adjacent grate bars. 
In testimony whereof I have signed my 

name to this specification. 
HARRY MACKENZE RIDGE. 


