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To all whom it may conecern:

3¢ 1t known that L IsAAC D). SMEAD, of To-
ledo, in the county of Lucas and State of Ohio,
have Invented certain new and useful Im-
provements in Ifurnaces and Grates Therefor,
of which the following is a specification.

My presentinvention consists of certain im-
provements in hot-air furnaces designed for
burning soft coal, whereby they are .:ldapted
to burn hard eoal,, as hereinafter more fully
described.

Figure 1 is a longitudinal vertical section
of the furnace with my improvements applied
thereto, and also showing the rear grate-sup-
porting plates detached. Fig.2 is a perspec-
tive view of the rear portion of the furnace,
shown in section to more clearly illustrate the
diaphragm.

The improvements herein described are de-
signed forapplication to that classof fu rnaces
known as the “Ruttan-Smead air-warmers,’
and v entlldtm o
public buildings, such as school-buildings,
court-houses, churches, and the like. Ashere-
tofore constructed, these furnaces were de-
signed for burning soft coal, and the object
of my present improvements 18 to enable an-
thracite or hard coal to be used 1n said fur-
naces when desired. The Dhody of the fur-
nace is not changed, but consists of the fire-
box A and extension or combustion chamber
B,Wiﬂl the other parts as nsunal, and as shown
in Patent No. 315,040.

In burning sof £ coal, which produces much
more flame and Snmke than hard coal does,
the furnace with the extension-chamber I3 was
found to work well, the chamber bheing filled
with the mingled flame, air, and gases; but
when it was attempted to burn hard coal in
stich a furnace it proved a failure, apparently,
because the draft was not sufficiently concen-
trated. Toremedy thatdifficuly, I now insert
a vertical partition or diaphragm, G, at the
front end of the extension-chamber I3, as
shown in Figs. 1 and 2,1t having an opening,
H, as shown in Ifig. 2, at its lower portion for
the passage of the smoke and gases.  'This par-
tition or diaphragm may be made of fire-
")l'i@h Or (}f ¢ m‘r i] on, ti1“ beinﬂ 1‘}1'(‘3f{3‘1‘* ﬂﬂy nmde
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place without dismounting any part of the
furnace, each part being provided at 1ts bot-
tom with a rearw ardly-projecting flange, p, of
such width as to rest securely on the hot.tom

wall of the extension-chamber B and hold the 55

part% in position, asshown in Ifig. 1, this flange
1, if desired, heing connected fo the upuﬂhi
portion by a vmhea] flange, o0, arranged at
right &nnles thereto, as C:h{m’n in [igs. ] and .

T de%ued the flange p» may he p]ovuled 60
with holes for the insertion of Dolts to project

through hole% to be drilled through the bottom
of chamber B, and which can be readily done
from the inside or outside before puttmﬂ the

partition in place, the size of these furnaces 65

being such that a workman can enter them
without difficulty. By the use of this parti-
tion I concentrate the draft, as all the smoke,
gases, &c., are compelled to enter the cham-

ber B through the opening-11, and by 1ts use, 70

111 eonnectmn with the raised grate, as here-
inafter described, I am enabled to burn hard
coal in these furnaces as readily as they be-
fore burned soft coal. When using soft coal

in these furnaces, the grate is usually set down 75

to or at the point indicated by the line m In
Fig. 1; but when 1t 18 desired to burn hard
coal the original grate isremoved and another

orate, (, 18 mbs‘ututed it being raised up to

the 1)0%111011 shown n I ig. 1, in which C rep- 3o

resents the grate in pomimn In order to°
support the ﬂmte at the desired height, I pro-
vide & new 1111111ﬂ-1)1ate,, D, (shown detached

in Fig. 1,) at the rear end of the fi re-box, and
a new plate, E, at the front end, each bemn' 85

provided with a transverse 1ib or lugs, w, for
the ends of the grate to rest on, as Shown in
111” 1, though the inclination of the front
plate ]’.1:, is sufﬁment to support the grate at

that end without the rib, and which may there- go

fore be dispensed with, if desired. At their
outer edges these plates have feet or exten-

sions a, projecting below the grate to rest on

brackets or on the ledges at the sides of the
ash-pit, as shown in If1g.
tween the feet ¢ of plate D serving to admit
air from the ash-pit to the space in rear of
said plate, from whence it passes upward and
mingles with the flame and gases at the point

where they leave the fire-hox A to enter the 100

1, the open space be- 95
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combustion or extension chamber B3, as indi-
cated by the arrows in Fig. 1. -

The construction of the plate D will be read-
ily understood by an examination of Fig. 1,
where it i1s shown detached and reduced in
size, and also in position supporting the rear
end of the grate, the front plate, E, being the
same, except that its upper edge is curved
more, in order to fit tightly against the front
wall of the furnace, as shown.

Any suitable form of grate may be used in
the furnace thus altered; but I prefer to use
the style of grate shown in the drawings.

3y threse improvements I am enabled to
convert these furnaces from a soft-coal to a
hard-coal burner without removing the brick-
work which surrounds the furnace, or in any
manner dismounting or disturbing the body
of the furnace, it only being necessary to re-
move the soft-coal grate and the front and

‘rear lining-plates and substitute those de-

scribed and apply the lever, and this is an
important feature, inasmuch asthere are now
thousands of these furnaces in use in various
sections of the country, and while at the West
soft coal is generally used, at the Eastin many
places it is desired to use hard coal, and by
these means the same furnace is adapted for
use with either, and works equally well.

309,294

What I claim is—

1. In combination with a furnace provided
with the fire-box A and the combustion-cham-
ber B, and provided with suitable grate-sup-
ports and a grate, the removable diaphragm
(x, provided with an opening, H, all arranged
substantially asshown and described,whereby
the furnace can be adapted to burn either
hard or soft coal at will. |

2. In combination with the furnace having
the fire-box A, provided with supports for a
low-down grate to burn soft coal, the remov-
able grate supports or plates E D, adapted to
support the grate at a higher elevation, sub-
stantially as shown and desecribed.

3. In combination with a furnace, substan-
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tially such as deseribed, construected to burn -

soft coal, the removable perforated diaphragm
(=, the removable grate-supports E D, and a
grate adapted to be supported thereby, all
constructed for joint operation, substantially
as shown and described.

In witness whereof I hereunto set.my hand
in the presence of two witnesses.

ISAAC D. SMEAD.
Witnesses:
A. C. KXOEHLER,
FRANK I.. STEVENS.
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