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To all whon, it inctly CO7 cei'i. 
Be it known that I, JAMES ROSS MAYER, a 

citizen of the United States, residing at Erie, 
in the county of Erie and State of Pennsyl 
vania, have invented certain new and useful 
Improvements in Apparatus for Heating or 
Drying Sand and Similar Materials; and I do 
hereby declare the following to be a full, 
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clear, and exact description of the invention, 
such as will enable others skilled in the art 
to which it appertains to make and use the 
Sae. 

This invention relates to apparatus for dry 
ing and heating sand and similar substances; 
and it consists in certain improvements in 
the construction thereof, as will be hereinaf 
ter fully described, and pointed out in the 
claims. - 

Figure 1 shows a vertical Section on the 
line 1 1 in Figs. 2, 3, and 4. Fig. 2 shows a 
horizontal section on the line 22 in Fig. 1. 
Fig. 3 shows a like section online 33 in Fig. 
1. Fig. 4 shows a plan view of the top. 
A wall A of any desired construction and 

material incloses a furnace B, which is pro 
vided with the usual grate-bars b and door b' 
for the introduction of fuel. Connected with 
the furnace and preferably directly above is 
the drying and heating chamber, which is in 
closed by a wall A', preferably forming the 
chamber square in cross-section. Over the 
chamber is placed a cap A", through and from 
which extends the stack C. The material to 
be operated upon is introduced at the top, 
being dumped from the elevator or other con 
veyer into the hopper or spout C, from which 
it passes into the spreaders cc in the drying 
and heating chamber, the spreaders effecting 
the introduction at different points. Within 
the drying and heating chamber are a series 
of inclined surfaces which are exposed to the 
heated gases from the furnace and over which 
the material operated upon is passed. These 
inclined surfaces are preferably formed by 
a system of conical (or pyramidal) shaped 
plates D and D', the plates D'being inverted 
and below the plates D. Each plate D' has 
a slight upright ring don its outer periphery, 
which overlaps the edge of the plate D above 
it, thus forming a passage g", through which 
sand passes from the top plates D to the in 
verted plates D', the rings d preventing an 

overflow. The plates D'are open at the cen 
ter, thus allowing the material to pass to the 
top plate below through passages g, so that 
the material coming in at the top is spread 
over the top plate by the spreader c and 
passes continuously by its own gravity over 
the system of plates to and through the dis 
charge-pipe G, as indicated by the dotted 
lines. These plates D and D' are arranged 
to form a series of alternating spreaders and 
hoppers having portions of their edges free 
from each other and from the walls of the 
chamber, so that passages are formed for the 
material to be dried, and there are also formed 
draft-flues independent of the passages for 
the material being dried. The spreaders and 
hoppers are alternately arranged one above 
the other, so that the products of combustion 
are carried through the chamber and in con 
tact with the under surfaces of both the 
spreaders and hoppers by an active draft. 
Each top and inverted chamber form be 

tween them a convection - chamber E, by 
means of which the heated gases from the 
furnace are brought in contact with the ma 
terial flowing over the inverted plates and 
the under surface of the top plates. These 
chambers are connected by ducts e', which 
pass from the top plates through the central 
openings in the inverted plates into the cham 
bers above, and the ductse connect the lower 
chamber with the furnace, thus forming an 
uninterrupted communication from the fur 
nace to the stack. 
Between each inverted plate and top plate 

are formed annular convection-chambers F, 
and these are connected by the passages fat 
the corners of the main chamber, thus bring 
ing the heated gases from the furnace in con 
tact with the under surfaces of the inverted 
plates and the running material. On the top 
plates. Ducts f' pass through the plate at 
the top of the chamber and thence into the 
stack. - 

It is a Well-known fact that the Wet mate 
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rial requires a much greater inclination of 
plate to insure its passage than the dry ma- - 
terial. In order that the material remain in 
the chamber during the full limit of time. 
that it can be made to run, I have graduated 
the inclination of the plates, with the upper 
plates of greater inclination and the lower 
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plates of less inclination. I have also gradu 
ated the passages g and g, making them 
larger at the top and smaller at the bottom, 
to effect an even distribution throughout the 
system. 
Among the several advantages of my con 

struction maybe noted the fact that the heat 
ed gas at no place is required to pass through 
the material, but is led from the furnace to 
the stack by flues independent of the pas 
sages for the material, so that a forced draft 
can be easily maintained and has no tendency 
to force the materialinto and out of the stack; 
the heated combustion-gases and flame di 
rectly from the furnace come into direct con 
tact with the plates, the inner currents contact 
ing the lower surfaces of the top plates and the 
outer currents the lower plates, so that the 
plates can be maintained at high temperature, 
and over the running-surfaces of material 
there is both inside and outside a volume of 
combustion-gases in direct connection with 
the stack, which,in addition to imparting heat, 
take up the moisture as it is liberated from 
the material, carrying it with them through 
the stack; the great amount of heating-sur 
face in a small space; a free vent for vapors 
taken from the material, and the smooth and 
equal distribution of the material over the running-surface. 
What I claim as new is 
1. In an apparatus for heating or drying 

sand and similar materials, the combination 
with the furnace; the heating-chamber; and 
means of introducing and discharging mate 
rial respectively to and from it; of a series of 
inclined plates arranged in succession one 
above another in said chamber and having 
portions of the edges thereof free from the 
walls of the chamber and from each other so 
as to form Ways for the passage of material to 
be dried over the surfaces of said plates and 
to make independent passages adjacent to 
said plates whereby are formed flues inde 
pendent of the passages for the material, said 
flues being arranged to allow an active draft 
through said chamber and to bring the prod 
ucts of combustion into contact with the in 
clined plates. 

2. In an apparatus for heating or drying 
sand and similar materials, the combination 
with the furnace; the heating-chamber; and 
means of introducing and discharging mate 
rial respectively to and from it; of a series of 
alternating spreaders and hoppers arranged 
in succession One above another in said cham 
ber and having portions of the edges thereof 
free from the walls of the chamber and from 
each other so as to form Ways for the passage 
of the material to be dried over the surfaces 
of said spreaders and hoppers and to form in 
dependent passages adjacent to said spread 
ers and hoppers whereby are constituted flues 
independent of the passages for the material, 
said flues being arranged to allow an active 
draft through said chamber and to bring the 

products of combustion into contact with the 
spreaders and hoppers. 

3. In an apparatus for heating Or drying 
sand and similar materials, the combination 
with the heating-chamber; and means of in 
troducing and discharging material to and 
from it; of a series of plates of graduated 
inclinations the greater at the top and ar 
ranged in succession one above another in 
said chamber and means of introducing heat 
to said plates. 

4. In an apparatus for heating Or drying 
sand and similar materials, the combination 
with the heating-chamber; and means for in 
troducing and discharging material to and 
from it; of a series of inclined plates arranged 
in succession one above another in said cham 
ber with successive connecting-passages of 
greater dimension at the top than at the bot 
tom; and means of introducing heat to Said 
plates. 

5. In an apparatus for heating or drying 
sand and similar materials, the combination 
with the heating-chamber; and means of in 
troducing and discharging material to and 
from it; of a series of plates in said chamber 
arranged in succession one above another 
with graduated inclinations greater at the 
top than at the bottom and connected by 
passages of greater dimensions at the top 
than at the bottom; and means of introduc 
ing heat to said plates. 

6. In an apparatus for heating or drying 
sand and similar materials, the combination 
with the furnace; the heating-chamber; and 
means for introducing and discharging ma 
terial respectively to and from it; of a series 
of alternating spreaders and hoppers, ar 
ranged one above another in said chamber, 
and having portions of their edges free from 
each other and from the Walls of the cham 
ber whereby there are formed passages for 
the material to be dried, and independent 
passages adjacent to the said spreaders and 
hoppers constituting flues independent of the 
passages for the material, said flues being ar 
ranged to convey the products of combustion 
into contact with the under surfaces of the 
said spreaders and to allow an active draft 
through said chamber. 

7. In an apparatus for heating or drying 
Sand and similar materials, the combination 
with the furnace; the heating-chamber; and 
means for introducing and discharging ma 
terial respectively to and from it; of a series 
of alternating spreaders and hoppers, ar 
ranged one above another in said chamber, 
and having portions of their edges free from 
each other and from the Walls of the cham 
ber whereby there are formed passages for 
the material to be dried, and independent 
passages adjacent to the said spreaders, and 
hoppers constituting flues independent of the 
passages for the material, said flues being ar 
ranged to convey the products of combustion 
into contact with the under surfaces of the 
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said hoppers and to allow an active draft 
through said chamber. 

8. In an apparatus for heating or drying 
sand and similar materials, the combination 
with the furnace; the heating-chamber; and 
means for introducing and discharging ma 
terial respectively to and from it; of a series 
of alternating spreaders and hoppers, al 
ranged one above another in said chamber, 
and having portions of their edges free from 
each other and from the Walls of the chamber 

2O 

whereby there are formed passages for the 
material to be dried, and independent pas 
sages adjacent to the said spreaders and 
hoppers constituting flues independent of the 
passages for the material, said flues being 
arranged to convey the products of combus 
tion into contact with the under surfaces of 
both said spreaders and hoppers and to allow 
an active draft through said chamber. 

9. In an apparatus for heating or drying 
sand and similar materials, the combination 
with the furnace; of a heating-chamber sub 
stantially rectangularin cross-section; means 
of introducing and discharging material re 
spectively to and from it; a series of con 
ically-shaped plates arranged one above an 
other in said chamber, the spaces formed at 
the corners between the plates and the walls 
of the heating-chamber forming flues inde 
pendent of the passages for the material, said 
spaces being connected with the furnace and 
the stack. - . - - 

In testimony whereof I affix my signatur 
in presence of two witnesses. 

JAMES ROSS MAYER. Witnesses: 
J. M. SHERWIN, 
J. KEEN HALLOCK. 
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