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Specification. A.D. 1860.—N* 431. 5

Johnson's Improvements in Furnaces for the Prevention of Smoke.

supply it to the furnace. The bars of this grate are fixed in a moveable
frame F mounted on a shaft, which is secured to two cheeks, the upper part
of the frame forming a plate. The cheeks G, which are of cast iron, are
fixed to the front of the furnace, one on each side of the frame F. They are
united by a plate H, which descends to the level of the opening, through
which the fuel is pushed into the furnace. The arms J are fixed to the sides
of the frame F, and are connected by a cross bar, which serves as a handle
for actuating the grate E. In order to supply fuel to the furnace, it is
simply requisite to impart a to-and-fro motion to the arms J, whereupon
the grate E will oscillate to and fro, and force in the fuel as fast
as it descends from the fuel space above ; K is the water heater supplied by
the pipe L from the reservoir C; N is a door through which combustibles are
introduced into the furnace M, when lighting the fire ; O are slots made in the
cheeks G, in which the ends of the supporting shaft or spindle of the grate E
rest, so that facility is afforded for raising the grate when the carriage D' and
grate D are required to be run out for the purpose of emptying the fur-
nace. The frame F, the grate E, the cheeks G, and the plate H combined as
shewn in Figure 3, form a hopper, into which the fresh fuel is supplied. The
bars of the frame I may be replaced by a plate, the draught of air being
regulated by a damper. In erecting large furnaces on this principle, two or
more frames may be contained between the same pair of cheeks, disposed one
above another. The pipe K is supplied with water or air for the purpose of
preventing the coal in the hopper above the entrance to the furnace from
becoming coked too soon, and producing gas which would escape at the front
of the furnace in place of being drawn therein and burnt. Itishighly desirable
that the coal in the hopper and the incandescent fuel in the furnace should
form one uninterrupted mass, which may be readily effected by imparting
occasionally a gentle vibratory motion to the arms J,J. If not worked by
machinery, this frame should be actuated by the stoker as often as he would

30 require to supply fresh fuel to an ordinary furnace, and by attending to this

simple duty the entire prevention of smoke will be effected. The bottom
layer of fuel in the hopper becomes heated and coked immediately in front of
the mouth or entrance to the furnace and beneath the water or air tube K.
The gases emitted during this coking of the coal are drawn inwards by the

35 entering air, and are entirely consumed by being carried over the surface of the

incandescent fuel in the bottom of the furnace. As the grate D contains
nothing but incandescent fuel, it is easily kept clean, and the draught main-
tained free and unimpeded. In the locomotive boiler furnace, Figure 5, A
represents the fire box ; B, a portion of the boiler; C, a part of the tender ;












