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other hollow easing and leads to the boiler, as 
most clearly shown in Fig. 1. Removable 
plugs 26 are inserted in suitable apertures 
formed in the hollow members 12 opposite 
the ends of the hollow side members 13, and 
similar plugs 27 are inserted in the bottom of 
the hollow door-casing. By removing said 
plugs the hollow side casings and door-frame 
may be readily cleaned out. 
Journaled in suitable bearings (not shown) 

formed on the side members 18 of the grate 
casing are two cranked rocker-arms 2S, (see 
Fig. 3,) the cranks 29 of which engage notehes 
80, formed in the under sides of the longitu 
dinal grate-bars 31. The cranks are formed 
alternately on opposite sides of the rocker 
arms, so that as said arms are rocked one set 
of grate-bars will be raised while the alter 
nate grate-bars will be lowered in an ordinary 
and Well-known manner. As shown lmost 
clearly in Figs. I and 2 of the drawings, agrate 
bar is set between each two adjacent water 
tubes, whereby a Water-tube will lie adjacent 
to each side of each grate-bar. The rocker 
arms are coupled together by a link32, which 
may be reciprocated by any well-known or 
preferred means for rocking said arms and 
agitating the grate-bars. 
The operation of my improved boiler-fur 

mace will be readily understood from the fore 
going description. The water enters by way 
of the pipe 24 into the short member 12 of 
the hollow grate-casing on the left side of the 
furnace, as illustrated in the drawings, then 
passes down the hollow side member 13, 
through the elbow 21, and by means of the 
Water-tube 16 into the hollow door-casing. 
From the latter it is deflected by the parti 
tions 23 into the water-tube 17, thence through 
the elbow 22 into and through the water-tube 
18 back into the other side of the hollow 
door-Casing, out of the latter through the 
Water-tube 19 and by way of the other elbow 
21 into the rear end of the hollow side mem 
ber on-the right of the furnace, through the 
latter, and enters the boiler through the pipe 
25. The various passages through which the 
Water passes before it reaches the boiler be 
ingin direct contact with the fueland flames, 
the Water by the time it reaches the boiler is 
raised to an exceedingly - high temperature, 
ready to be instantly converted into steam. 
Moreover, the Water-tubes passing between 
the grate-bars prevent the latter from being 
burned out, Warped, and otherwise damaged, 
While the hollow members 12 and 13, which 
extend up above the normal height of the 
furnace, prevent the brickwork of the fur 
nace-Walls from being burned out, cracked, 
and impaired by the excessive heat. In the 
same manner the door-casing is prevented 
from cracking and Warping, so that the fur 
nace-doors will at all times properly fit the 
casing, whereby the drafts can be properly 
Controlled. By the means described the water 
is compelled to traverse a very long heating 
circuit before it reaches the boiler, thus im 
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suring its being raised to a very high tem 
perature before it reaches the boiler irrespec 
tive of how low the furnace-fire may be, while 
at the sa me time the grate-bars and furnace 
walls and the door-casing are effectually pro 
tected from the injurous effects of the exces 
sive heat necessarily maintained in steam 
boiler furnaces. By connecting the Water 
tubes in the manner described they may be 
very readily taken apart for cleaning and 
Without disturbing any of the other parts, 
and in like manner the grate-bars may be 
easily removed for removing the clinkers 
therefrom and for other purposes. 
In practice a curved metallic shield 33 is 

supported above the elbows 21 and 22 at the 
rear of the furnace and acts as a protection 
for the latter. Said shield is perforated, as 
at 33, to perimit the furnace-gases which are 
apt to accumulate at the back of the fur 
mace to ascend and mix with the products of 
combustion that arise from the burning fuel. 
IIaving described my invention, what I 

claim is 
1. In a boiler-furnace, the combination with 

a grate-frame comprising two hollow easings 
supported on opposite sides of the fire-box 
and extending up the inner sides of the lati 
ter above the normal level of the fuel, said 
hollow casings at their front ends being 
formed with right-angled hollow extensions 
built into the front Wall of the furnace, a re 
turn-bend conduit connecting the rear ends 
of said hollow side casings and disposed hori 
zontally in the bottom of the fire-box, a wa 
ter-inlet leading into one of said hollow ex 
tensions, and a water-outlet leading from the 
other hollow extension into the boiler, sub 
stantially as described. 

2. In a boiler-furnace, the combination with 
a grate-frame comprising two hollow easings 
supported on opposite sides of the fire-box 
and extending up the inner sides of the lat 
ter above the normal level of the fuel, of 
grate-bars supported in the lower portion of 
said hollow grate-frame, water-tubes arranged 
between the grate-bars and connecting the 
rear ends of said hollow casings, a water-in 
let, connected to the front end of one of said 
hollow casings and a water-outlet connected 
to the other hollow easing, substantially as 
described. 

. 3. In a boiler-furnace, the combination with 
a grate-frame comprising two hollow easings 
Supported on opposite sides of the fire-box 
and extending up the inner sides of the lat 
ter above the normallevel of the fuel, of lon 
gitudinal grate-bars supported in the lower 
portion of Said hollow grate- frame, water 
tubes arranged between the grate-bars, el 
bows connecting the rear ends of the outer 
most Water-tubes to the rearends of the hol 
low side easings, means for connecting to 
gether the rear ends of the intermediate wa 
ter-tubes, a hollow easing connecting together 
the front ends of the water-tubes, a water 
inlet connected to the front end of one of said 
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hollow easings and a Water-outlet connected || fitted between said hollow extensions, longi 
to the front end of the other hollow easing, 
substantially as described. 

4. In a boiler-furnace, the combination with 
a grate-frame comprising two hollow easings 
Supported on opposite sides of the fire-box 
and extending up the inner sides of the lat 
ter above the normal level of the fuel, of lon 
gitudinal grate-bars supported in the lower 
portion of Said hollow grate - frame, Water 
tubes arranged between the grate-bars and 
alternately connected together at their oppo 
site ends, the rear ends of the two outermost 
of said water-tubes being respectively con 
nected to the rear ends of the hollow easings, 
a Water-inlet connected to the front end of 
one of said hollow casings and a water-out 
let connected to the front end of the other 
hollow easing, substantially as described. 

5. In a boiler-furnace, the combination with 
a grate-frame comprising two hollow casings 
supported on opposite sides of the fire-box, of 
longitudinal grate-bars supported in the lower 
portion of said hollow grate - frame, Water 
tubes arranged between the grate-bars, el 
bows connecting the rearends of the two out 
ermost Water-tubes to the rear ends of the 
hollow side easings, means for connecting to 
gether the rear ends of the intermediate wa 
ter-tubes, a hollow easing connecting together 
the front ends of the Water - tubes, a Water 
inlet and outlet connected respectively to the 
front ends of the two hollow side casings, and 
an arched perforated shield supported over 
the rear connections of the water-tubes, sub 
stantially as described. 

6. In a boiler-furnace, the combination with 
a grate-frame comprising two hollow easings 
supported at the opposite sides of the fire-box 
and formed at their front ends with right-an 
gled hollow extensions built into the front 
Wall of the furnage, of a hollow door-easing 

tudinal grate-bars supported in the lowerpor 
tion of the grate-frame, Water-tubes arranged 
between the grate-bars, said water-tubes com 
municating at their frontends with the hollow 
door-easing, elbows connecting the rear ends 
of the two outermost of the water-tubes with 
the rearends of the hollow easings, means for 
connecting the rearends of the intermediate 
Water-tubes, and Water imlets and outlets re 
spectively connected to the said hollow ex 
tensions, substantially as described. 

7. In a steam-boiler furnace the combina 
tion with the hollow door - easing provided 
with lateral arms supported at their ends in 
the sides of the furnace-walls, of the grate 
frame comprising two hollow easings disposed 
in the opposite sides of the fire-box and formed 
at their front ends with right-angled hollow 
extensions supported on said lateral arms be 
tween the ends of the door-easing and the 
side Walls of the furnace, a cross-beam fitted 
at its opposite ends in the side Walls at the 
rear of the furnace and supporting the rear 
ends of the hollow side casings, grate-bars 
supported in the bottom of the grate-frame, 
water-tubes disposed between the grate-bars, 
said water-tubes at their front ends being 
connected with the hollow door - Casing and 
alternately connected together at their rear 
ends, the ends of the outermost of said Water 
tubes being connected respectively to the rear 
ends of the hollow side easings, substantially 
as described. 

In testimony whereof I have hereunto set 
my hand in presence of two subscribing wit 
leSSGS. 

JOHIN THURJELL. 
Witnesses: 

MILTON L. FIRO, 
ARCHIE GUILBO. 
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