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The present invention relates to improvements 
in furnaces and particularly to the grates of 
furnaces of that type adapted for burning Such 
fuels as refuse, waste, rubbish, garbage, and like 
material. The invention is particularly adapted 
for burning material having a high moisture 
Content. 
One of the objects of the invention is to pro 

vide a grate Which Will include Water-cooled 
tubular grate bar supporting members and Suit 
able grate bars Supported thereby in such a 
manner that the grate bars may be moved for 
the purpose of breaking up the fuel bed, when 
desired. 
Another object of the invention is to provide 

Water-cooled Supporting members carrying grate 
bars which may be readily replaced in event of 
damage and which Will be substantially held 
against displacement. 

For the purpose of disclosing the invention, 
an embodiment thereof is illustrated in the ac 
companying drawings, in Which: 

Fig. 1 is a longitudinal Sectional View of a 
furnace having embodied therein the improved 
form of grate; 

Fig. 2 is a partial plan view of a grate bar 
embodying the invention; 

Fig. 3 is a partial side elevation thereof, cer 
tain parts being broken away for fuller illus 
tration; 

Fig. 4 is a detailed sectional view on the line 
4-4 of Fig. 3. 

Fig. 5 is an enlarged plan of a portion of the 
grate showing more particularly the trunnion 
Support; and 

Fig. 6 is an enlarged detail plan showing more 
fully a second form of trunnion support. 
In the embodiment of the invention illustrated, 

a plurality of water-cooled tubes is provided, 
which tubes are arranged side by side and extend 
from front to back of the furnace. These tubes, 
at their lower ends are connected together by. 
a header 2 which may be supported from a Suit 
able bracket 3 extending forwardly from the 
bridge wall of the furnace. The tubes, at their 
upper ends, are connected to a similar header 4 
resting upon a supporting Wall 5 in the furnace 
and these tubes are preferably inclined at an 
angle from their top end to their bottom end 
of approximately 42. 
The tubes extend, as before stated, longitudi 

nally from the front to the rear of the furnace 
and are suitably spaced apart to provide between 
them, grate-receiving spaces 6. At the upper 
end between the pair of grate-receiving Spaces, 
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is arranged transversely extending Supporting 
bars 7 which are preferably welded to the walls 
of the tubes. These transversely extending Sup 
porting webs have formed in their upper surfaces 
trunnion Sockets 8. At Spaced intervals through 
out the length of the upper portion of the tubes, 
additional trunnion sockets are provided, and 
as each of these is the same, the description of 
only one is necessary. A cooperating trunnion 
socket, for the trunnion socket of the character 
shown at 8 comprises a transverse web 9 welded 
to the Walls of the tubes and disposed between 
the tubes, and these Webs have center openings 

therein. A component. web i, similar to web 
, is associated with the Web. 9 and this has an 
open topped trunnion socket 2. . This Web is 
likewise welded to the walls of the tube, being 
disposed between a pair of tubes and the webs 
9 and i? are connected together by a longitudi 
nally extending center Web 3. As a matter of 
fact, a complete structure in the form of a cast 
ing is formed by the WebS 9 and and their 
connecting Web. 3, the whole structure, being 
Welded between the adjacent tubes f. There may 
be as many of these grate supporting webs as 
desirable, depending upon the length of the grate 
to be used in the furnace. - 
A third type of trunnion casting is provided 

Which is adapted to be located further down the 
length of the tubes. This casting comprises a 
plurality of transversely extending webs 4, 5 
and 6, connected by a center web 7 and pro 
vided on its upper edge with a trunnion socket 
8. The above trunnion castings are for the 
purpose of receiving and supporting grate bars. 
The particular type of grate bar illustrated as 
being Supported by these webs comprises a bar 
9 having grate openings 20 in the top surface 

thereof and provided with downwardly extend 
ing side flanges 2 to which are attached rocking 
lugs 22. The ends of these grate bars are pro 
Wided With pivot pins 23 and 24 and When the 
bars are assembled in position, one of the pivot 
pins, 23, is preferably socketed in a trunnion 
opening 8, while the top pin is dropped down 
into a trunnion socket 2. By this arrangement, 
the grate bar may readily be assembled in posi 
tion. After the pin 24 has been dropped into a 
trunnion Socket 2, and it will be noted that 
Where the pinions more or less abut, there is a 
Space between the webs 9 and if. This space 
is preferably closed by a cross bar 25 having 
reduced projections 26 which bar drops between 
the Water cooling tubes and is provided with a 
lip 27 Overlapping the trunnion socket 2, 
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At the lower end of the grate, there are pref 

erably arranged pusher bars of the type illus 
trated and to accommodate these pusher bars, a 
type of casting is welded to the adjacent faces 
of the water tubes. One type of casting com 
prises the cross bars 28 and the inwardly pro 
jecting lugs 29 which have on their upper faces 
trunnion sockets 30. The structure comprising 
the lugs 29 and the cross bars 28 preferably 
comprise one casting which is welded to the op 
posite faces of the pairs of Water tubes and 
comprises a Support for a pusher grate 3 having 
the upper grate bar portion thereof provided with 
spaced apart fingers 3 ''. The lower or front 
end of this pusher bar has a restricted neck 32 
provided with transversely extending pins 33 
adapted to Socket in the trunnion sockets 38. 
These hollow pusher fingers extend downwardly, 
being provided with downwardly projecting arms 
34 having bifurcated fingers 35 adapted to re 
ceive rocker rods 36. There may be as many of 
these pusher fingers supporting castings as de 
sired, dependent, of course, upon the length of 
the grate. 
At the lower end and adjacent the headers 2, 

there are provided internally extending lugs 3 
having on their top surfaces trunnion sockets 38 
to receive the trunnion pins 33 of the bottom 
most pusher fingers. The only difference be 
tween these Supporting castings and the ones 
above is that the transverse filler cross bars 28 
are dispensed With. It is to be observed that the 
transverse cross bars provide filler grates for 
the Space between the top edge of one pusher 
finger and the trunnion edge of the next adjacent 
pusher finger. 

It is obvious that the grate bars 2 may be 
rocked by Suitable rocking mechanism manipu 
lating the projections 22 and that the pusher bars 
3 are rocked longitudinally of the grate for the 
purpose of feeding the fuel forward toward the 
lower end. 

It is obvious that the tubes may be set at 
any desired angle and may have different por 
tions thereof Set at any desired angle throughout 
their length. To accomplish this, these tubes 
may be bent either in a continuous curve or by 
Short curves at different points to obtain different 
angular inclinations of the tubes. 
We claim as Our invention: 
1. A furnace grate comprising in combination, 
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a plurality of water tubes arranged in spaced 
side by side relation, grate bar sections disposed 
between adjacent pairs of tubes, a portion of 
said sections having trunnion pins at their op 
posite ends, and transversely extending supports 
for said sections Welded to the opposed faces of 
tube pairs and extending between the tubes, said 
Supports having trunnion recesses therein for 
the reception of the trunnion pins of the grate 
bar sections. 

2. A furnace grate comprising in combination, 
a plurality of Water tubes arranged in spaced 
side by side relation, grate bar sections disposed 
between adjacent pairs of tubes, a portion of said 
Sections having trunnion pins at their opposite 
ends and transversely extending Supports for said 
Sections welded to the opposite faces of the tubes 
and extending between the tubes, certain of said 
SupportS having trunnion pin recesses in the side 
faces thereof and other of said supports having 
trunnion recesses in the top faces thereof for 
the reception of the trunnion pins on said grate 
bar Sections. 

3. A furnace grate comprising in combination, 
a plurality of Water tubes arranged side by side 
in Spaced relation, pairs of grate bar supports 
each having a trunnion socket therein and weld 
ed to adjacent water tubes, and grate bars hav 
ing oppositely disposed trunnions resting in the 
trunnion Sockets of the grate bar supports and 
between the water tubes. 

4. A furnace for burning refuse fuels and hav 
ing a front wall and a bridge wall, including a 
grate comprising a hearth, downwardly inclined 
and extending from the intake end of the furnace 
toward the rear, a plurality of water tubes dis 
posed side by Side in Spaced relation and extend 
ing from front to rear of the furnace and having 
their upper ends Supported above the surface of 
Said hearth and their lower ends supported ad 
jacent the bridge wall and grate bars mounted 
between said tubes beyond the hearth, said grate 
bars having openings therein permitting the in 
let of air beneath the fuel bed, the top surface 
of Said grate bars being below the top surface 
of the tubes and the fuel being slidably sup 
ported on the top surface of the tubes and leav 
ing a Space between the bottom surface of the 
fuel and the top surface of the grate bars. 
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