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To all whom it may concern: 
Beit known that I, PATRICK W. LAMB, of 

the city and county of Albany, State of New 
York, have invented certain Improvements in 
Furnaces for Steam-Boilers; and I do hereby 
declare that the following is a description 
thereof, reference being had to the accompa 
nying drawings, forming a part of this speci 
fication, in which 

Figure 1 represents a perspective view of a 
furnace embodying the improvements in this 
invention. Fig. 2 is a plan view of the same. 
Fig. 3 is a cross-sectional view of the same. 
Fig. 4 is a sectional elevation. 
My invention relates to furnaces of steam 

boilers; and consists in the several combina 
tions of devices or elements hereinafter de 
scribed. 
The object of this invention is to regulate 

the amount of air admitted to the fuel in com 
bustion, and to direct the flame toward the 
center of the fire-chamber. 
To enable others skilled in the art to make 

and use my invention, I will proceed to de 
scribe it in reference to the drawings and let 
ters of reference marked thereon, the same letters indicating like parts. 
In the drawings, A represents the combus 

tion-chamber in which the fuel and gases are 
burned. B is the grate. C is the ash-pit. A 
is the door of the combustion-chamber. C is 
the door of the ash-pit. D is a blower in 
tended to be driven by power. E is the air. 
conduit leading from the blower to the ash 
pit. The grate B has its sides e made with an 
incline, which extends from the said grate B 
to the vertical walls of the furnace A, provided 
with openings, as shown. The inclined sides 
prevent the lodgment of dead fuel and ashes, 
and also permit the air to enter into the com 
bustion-chamber from below in an oblique di 
rection, as shown in Fig. 3, so as to concen 
trate the combustion of the gases about cen 
tral within the combustion-chamber. The ends 
e' of the said grate are also made inclined, in 
the same manner as the sides, and provided 
with perforations, so as to admit a portion of 
the air forced through the said inclined ends 
in an oblique direction, and prevent the ac 
cumulation of dead coal and refuse. The per 
forations in the grate, in its horizontal portions 

and in the inclined side and end portions, are 
about one-eighth of an inch in diameter at the 
upper surface, and may be made in the form 
of oblong slits or round perforations, of about 
one-eighth of an inch diameter, so as to pre 
vent the coal-dust from passing through. The 
ash-pit door is made solid, without any draft 
door or opening to permit either the escape of 
air from the said ash-pit or entrance of air to 
the same from without. Placed in the conduit 
E is the damper a, secured to a shaft having 
bearings in the sides of the said conduit. Se 
cured to one end of the damper-shaft is the 
crank c, provided with a pin, s, to which is piv 
oted the connecting bar or piece m, the upper 
end of which connecting-bar is pivoted to the 
lever F, which lever is pivoted at its opposite 
end to the standard G. The lever F is weight 
ed by the adjustable weight H. I is a steam 
cylinder, supplied with steam from the boiler 
by a pipe, (not shown,) through the port in, 
Nicely fitted in the said cylinder is the piston 
o, the upper end of which bears against the 
lower side of lever F, so as to be capable of 
raising the same when the pressure on the 
piston becomes sufficient to overcome the grav 
ity of the weight carried by the lever F. 
The manner in which the improvements in 

this invention operate is as follows: The coal 
dust is thrown in a mass or body on the kin 
dled fire in the furnace-chamber. The blower 
is rapidly revolved by a belt driving the pull 
ley of the blower. The weight H on the lever. 
F is adjusted to a proper point to load the said 
lever against a stated or desired pressure of 
steam to be used. When the steam is below 
the pressure the boiler is to bear, the damper, 
a will be held open, as shown by full lines in 
Fig. 4; but when the pressure is greater, so as 
to raise the lever F, the said damper will be 
closed by the action of the said lever operat 
ing the said damper through the medium of 
the connecting-piece in and crank c. The ash 
pit door, being without a draft-opening and 
fitting close with the door-opening, prevents 
all escape of air from the ash-pit when the 
blower is in operation, while, at the same time, 
no air is permitted to enter the ash-pit by nat 
ural draft when the damper is closed. When 
the damper is closed the fuel in combustion 
Will be Wanting in a supply of oxygen for the 
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saline, and the fire will become deadened, or 
the combustion will be reduced to a degree, 
until the generation of steam in the boiler has 
been lessened, when the lever F will fall and 
open the damper, and permit the air to pass 
to the ash-pit and the fuel in combustion above. 
When the air is driven into the ash-pit one 
portion will be forced up vertically through 
the openings in the horizontal section of the 
grate. Another portion will be forced into the 
furnace-chamber through the openings in the 
side inclines of the grate, in an oblique direc 
tion, as indicated by dotted lines 1 in Fig. 3, 
and another portion of the air will be forced 
into the said chamber in an oblique direction 
through the openings of the inclined ends, as 
indicated by dotted lines 2 in Fig. 3, while, at 
the same time, the combustion of the hot gases 
will be, in a measure, concentrated nearly cen 
trally within the said chamber. 

It will be readily seen that by these improve 
ments the combustion of the fuel will be pro 
portionate to the steam generated, and the 
generation or pressure of the steam may ef. 
fectually regulate the damper and the quan 
tity of air to the fuel to supply combustion. 
It may also be readily seen that no dead coal 

or refuse material can be permitted to lodge 
in the side and end corners of the furnace 
chamber at the grate, and that, by the oblique 
direction of the blast of air through the in 
clined end and side openings of the grate, the 
hot gases will be burned more centrally with 
in the furnace-chamber, to be drawn with a 
better effect through the tubes or flues of the 
boiler than with the air passing up vertically 
through all portions of the grate. 
These improvements may be applied to ei 

ther upright or horizontal boilers with the 
same results. 
Eaving described my invention, what Iclaim, 

and desire to secure by Letters Patent, is 
The combination; with the furnace A, pro 

vided with grate B and blower D, provided 
with a conduit leading to the ash-pit beneath 
the said grate, of the damper a, weighted le 
ver F, steam-cylinder I, and piston 0, operat 
ing substantially as and for the purpose set 
forth. 

PATRIOK W. LAMB. 

Witnesses: 
FRED. OARMAN, 
ALEX. SELKIRK. 

  


