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3 Claims. 

This invention relates to a fire grate. 
It is an object of this invention to produce 

a fire grate that is highly efficient in that it will 
promote the combustion of a very high percent 
age of the combustible fuel which is fed to it. 
This invention also contemplates a fire grate 

which will not burn up. 
A further object of the invention is to produce 

a fire grate that will not clog by the formation 
Of clinkers and thus Will insure a constant Sup 
ply of air to the burning fuel. 

Still another object of the invention is to pro 
duce a grate composed of a plurality of identical 
members which can be very readily assembled, 
disassembled or replaced, and which effect a uni 
form supply of air to a bed of burning fuel. 
In the drawing: 
Fig. 1 is a longitudinal sectional view through 

a conventional type of furnace showing the grates 
in position. - 

Fig. 2 is a side elevation of one of the grate 
bars in upright position. 

Fig. 3 is likewise the side elevation of an in 
dividual grate bar tipped upside down or SWung 
180° about its lower edge from the position shown 
in Figure 2. 

Fig. 4 is a top plan view of a plurality of grates 
in assembled relation. 

Fig. 5 is a bottom plan view of a plurality of 
grates in assembled relation. 

Fig. 6 is a view along the line 6-6 of Figure 4. 
Referring more particularly to the drawing, 

there is shown by Way of explanation a conven 
tional type of furnace comprising the boiler f, 
a combustion chamber 2, an ash pit 3, and an air 
inlet opening 4-all of which are old-and pro 
vided with my novel type of grate which may be 
generally designated 5. The air enters the fur 
nace through air inlet 4, passes upwardly through 
the grate and the burning fuel. The path of air 
and the gases of combustion is indicated by the 
arrows. 
The grate 5 is composed of a plurality of iden 

tical grate bars 6, such as shown particularly in 
Figures 2 and 3. Each bar preferably is an iron 
casting, although it is specifically understood that 
the bar can be made from any suitable material 
and by any suitable method. Each grate bar has 
a body portion 7 and a head portion 8. The body 
portion 7 is provided at each end adjacent its 
lower edge with the spacing studs 9. The head 
portion 8 is provided at each end with a conical 
stud fo on the one side and on the other side 
with spacing lugs 7 having the conical sockets 

. The bar 8 is also provided with a plurality 
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of arcuate baffles 2 on each face which direct 
the flow of the air from the ash chamber up 
Wardly through the burning fuel. It will be noted 
that the arcuate baffles 2, as clearly brought 
Out in Figure 5, are located alternately in longi- 5 
tudinal spaced relation first on one side and then 
On the other side along the grate bar 8. This 
Zig-Zag arrangement of the baffles 2 adds greatly 
to the strength of the grate bar. 
There is always a certain amount of non-com - 10 

bustible material in the fuel which settles to the 
bottom of the burning bed of fuel in the form 
of clinker, that is, on top of the grate, during 
Combustion in the form of slag or clinker. When 
the red hot clinker settles down upon the grate 15 
it not only shuts off the flow of air to the burning 
fuel and thus causes incomplete combustion of 
the fuel, but it likewise shuts off the air from 
the upper portion of the grate thus causing the 
grate to become overheated and eventually de- 20 
stroyed, or what is more commonly termed 
"burned out'. It is one of the objects of this 
invention to produce a grate that will not burn 
out. It has been found that this can be achieved 
by maintaining a cooling blanket of air at all 25 
times between the upper face of the grate and 
the red hot clinker and/or the bottom of the 
burning fuel. This cooling blanket of air can be 
obtained by providing line contacts between the 
upper face of the grate and the fuel bed. These 30 
line contacts can be obtained by fabricating the 
Supporting face of the grate in the form of alter 
nating ridges and valleys, or more specifically by 
forming the upper face of each grate bar head 
8 in the form of an inverted V. The apex of the 35 
V extends along the upper face of the head of the 
grate bar in the form of a longitudinal ridge 3 
and the legs of the V form the beveled or in 
clined faces 4 along each side of the ridge 3. 
The under face S of the head 8 is undercut thus 40 
forming a feather edge. The importance of the 
undercut faces 5 of the head is set forth below. 
To form a grate for a furnace, such as shown 

in Figure 1, a plurality of the identical grate 
bars 6 are placed side by side upon suitable sup- 45 
ports such as the angle irons f6, shown in Figure 
1. Each grate bar is positioned longitudinally 
of the furnace. When the bars are placed one 
adjacent the other the conical studs O fit in the 
conical sockets, as shown in Figures 4, 5, and 50 
6, and the Spacing studs of the one bar engage 
the adjacent face of the opposite bar thus main 
taining the body of the bars in a predetermined, 
properly spaced relation. At the same time the 
spacer lugs 7, each of which has a socket f , 55 
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2 
space the heads of the adjacent grate bars to 
produce a small longitudinal crack 8 between 
each two adjacent bars, which crack extends ap 
proximately throughout the length of the bars. 
It will be noted that each crack 8 is at the bot 
ton of the valley formed by the adjacent bev 
eled faces 4 of each two adjoining grate bars. 
It has been found that if the crack 8 is approxi 
mately 4 of an inch wide that very efficient 
operation of the grate is obtained. However, it 
is understood that the width of this crack can 
be varied within limits depending upon the 
size of the individual grate bar and the type of 
fuel which is being burned. With a crack /8 
of an inch in width it is found that the grate can 
be operated with a very finely pulverized slack 
Without having unburned fuel fall through the 
grates into the ash chamber. 
During the operation of the grate the slack or 

pulverized coal will, of course, settle in the val 
leys formed by the adjacent beveled faces 4 of 
adjoining grate bars, but since the air can paSS 
through the pulverized fuel as it flows through 
the cracks 8, the grate bars will not become 
overheated. Whatever clinker that may be 
formed settles down upon the grate bars approxi 
mately as shown in Figure 6. It will be noted 
that the clinker rests upon the ridges 3 of the 
grate bars thus having roughly a line contact 
with each grate bar, and at the same time an 
air space 20 is provided between the upper bev 
eled faces 4 of each two adjoining grate bars 
and the burning bed of fuel. As the air comes 
through the air inlet 4 and is directed upward 
ly through air passageways 2 between the grate 
bars and through the cracks 8 by the arcuate 
baffles 12, it enters the pockets 20 where it is 
distributed substantially throughout the entire 
bottom face of the bed of fuel thus effecting ef 
ficient combustion. At the same time these pock 
ets of air in the spaces 20 are substantially Con 
tiguous and form what practically amounts to 
a uniform blanket of air between the underside 
of the clinker and burning fuel bed and the up 
per faces 4 of the grate. This blanket of air 
effectively insulates the grate bars from the ter 
rific heat of the red hot clinker and burning fuel 
and thus by keeping the bars relatively cool pre 
vents destruction or burning out of the grate 
-bars. 

Another important object of this invention is 
to produce a grate bar that will not clog. This 
has been accomplished by providing the upper 
beveled face of each grate bar with a feather 
edge, i. e., the under faces 5 of the head 8 of 
each grate bar is undercut or backed away from 
the longitudinal edges 22 of the head 8. It fol 
lows that each two adjoining grate bars form 
a chamber 2 beneath the cracks 8 of greater 
width than the cracks 8. Hence, any particle 
of fuel or clinker which is Small enough to get 
through the crack 8 will necessarily fall through 
the chamber 2 into the ash pit. Consequently, 
there is no possibility of the openings 2 between 
each two successive grate bars becoming plugged 
With clinkers and shutting off the flow of air. 
Inasmuch as each grate bar 6 is identical With 

every other grate bar, any size grate can be ob 
tained by placing side by side and/or end to end 
a greater or less number of grate bars, depend 
ing upon the size of the grate desired. The length 
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of the grate bars can also be varied at will. Also, 
the individual grate bars can be interchanged Or 
replaced by another because but one type of bar 
is used in fabricating the grate. Since any One 
bar may be interchanged with any other bar no is 
attention need be paid to the respective positions 
Occupied by each of the bars and thus the as 
sembly and disassembly of the grate is facili 
tated. 

I claim: 10 
1. A grate comprising a plurality of elongated . 

bars, the upper Surface of each of the said bars 
being in the form of an inverted V thereby pro 
viding a grate surface in the form of consecu 
tive parallel ridges and valleys, each bar having lis 
Spacing lugs on a side thereof providing a nar 
rOW slot between adjacent bai's extending Sub 
stantially throughout the length of each valley, 
each bar having undercut side walls, a plurality 
of baffles extending out from said side walls into 20 
the air passageways formed by the side walls of 
each two adjacent bars and offset froin said nar 
row slot for directing the inflowing air upwardly 
between the bars and through the said narrow 
slot to the burning fuel, each baffle having a front 25 
face perpendicular to a side wall of the bar and 
a rear face inclined thereto, the said front and 
rear faces of each baffle intersecting to form an 
edge which extends downwardly from the side 
edge of said slot. 30 

2. A grate comprising a plurality of elongated 
bars, each bar having its upper surface in the 
form of an inverted V, each bar having a spac 
ing lug for providing a narrow slot between each 
tWO Consecutive bars extending approximately 35 
the length of the bars, a side of each bar being 
undercut continuously throughout its length 
from the upper edge thereof whereby the sides 
of each two consecutive bars form an air pas 
sageway of greater width than the said slot to 40 
prevent clogging of the passageway by any fuel 
Or ash dropping through the said air slot, and 
curved baffles on said undercut side extending 
into the Said air passageways for directing the 
flow of air upwardly through the passageways 
and air slots, each baffle having a curved front 
face perpendicular to the side wall of the bar 
and a rear face inclined to the side wall of the 
bar, the front curved face intersecting with the 
rear inclined face to form a curved edge extend- 50 
ing downwardly from an edge of said slot. 

3. An elongated grate bar having a head por 
tion with its upper surface comprising two in 
clined faces forming in section an inverted V, 
the Said Surface having uninterrupted parallel 55 
Side edges, and a depending relatively thin body 
portion of less thickness than said head, the 
underfaces of Said head being undercut from the 
parallel side edges, said body portion having a 
plurality of curved baffles extending downwardly 60 
and Offset from said parallel side edges in zig 
Zag arrangement on the opposite sides of said 
body, each baffle having a curved front face per 
pendicular to a side wall of the body portion and 
a rear face inclined to a side wall of the depend- 65 
ing body portion, the said front and rear faces 
of each curved baffle intersecting to form an out 
er edge extending downwardly from the side edge 
of the head portion. 70 
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