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To all whom it may concern. 
Be it known that I, DAVID S. CHAPMAN, of 

Boston, in the county of Suffolk and State of 
Massachusetts, have invented certain new 
and useful Improvements in Water-Tube. 
Boilers, of which the following is a specifica 
tion. 
My invention relates particularly to water 

tube boilers of the type shown in the well 
known Babcock & Wilcox boiler, and has for 
its object to provide a durable and easily ap 
plied and removed heat-radiating and smoke 
consuming attachment for such boilers, 
whereby the combustion of fuel is facilitated 
and made more perfect, and the escape of un 
consumed products of combustion, particu 
larly in the form of carbon, is reduced to the 
1. 

My invention consists in the combination, 
with the tubes and fire-box of a water-tube 
boiler, of a series of blocks of refractory ma 
terial supported by a row of tubes at the 
lower portion of the boiler over the fire-box, 
said blocks being peculiarly formed, as here 
in after described, so that they may be readily 
applied to and removed from the tubes, the 
blocks constituting a partition located over 
the front part of the fire-box, and preferably 
adapted to deflect the heated gases back 
wardly to Ward the bridge-wall, and thus cause 
said gases to pass in close proximity to the 
incandescent fuel in the rear portion of the 

the combustion of said gases, all of which I 
will now proceed to describe and claim. 
In the accompanying drawings, forming a 

part of this specification, Figure 1 represents 
a longitudinal section of a water-tube boiler 
provided with my improvements. Fig. 2 rep 
resents a section on line 22 of Fig. 1. Fig. 3 
represents a section illustrating the manner 
of applying the blocks to the tubes. 
The same letters of reference indicate the 

Same parts in all the figures. 
a, a represent the tubes of a tubular boiler 

such as that known as the Babcock & Wil 
cox, said tubes being arranged over the fire 
box b in the usual or any suitable manner. 

crepresents the bridge-wall, and d the grate. 
The tubes a extend lengthwise of the fire 

box from the front to and beyond the bridge 
wall, and are provided with a partition or 
flame-plate e, which extends upwardly from 
the bridge-wall and separates the space be 
tween the portions of the tubes that are di 
rectly above the fire-box from the space be 
tween the portions of the tubes that are be 
yond the fire-box, so that the products of 
combustion pass upwardly between the por 
tions of the tubes that are located over the 
fire-box, and then downwardly between the 
portions of the tubes that are located beyond 
the fire-box. 
In carrying out my invention I arrange over 

the lower row of tubes a series of blocks f of 
refractory material--such as fire-brick-said 
blocks collectively forming a partition ex 
tending from the front end of the fire-box 
partly but not entirely to the bridge-wall, so 
that the products of combustion are deflected 
toward the bridge-wall and pass upwardly 
through an opening between the rear end of 
said partition and the bridge-Wali. The 
blocks fare formed so that they may be read 
ily inserted in the spaces between the lower 
row of tubes and the next row above, each 
block being provided with concave faces f' 
f' on its under side, formed to bear on por 
tions of two adjacent tubes, and with beveled 
faces ff on its upper side, formed to permit 
the upward insertion of the blocks between 
the tubes and the adjustment of the blocks 
between the row of supporting-tubes and the 
row above, so that the blocks can be readily 
applied to the tubes to form the position as 
represented in Fig. 3. It will be seen that 
this form gives the block its greatest thickness 
in the middle, where it is exposed to the great 
est heat, the beveled faces f' being separated 
from the seats f' by portions of the edges of 
the blocks, so that the edges of the block that 
rest on the tubes are relatively thick and Sub 
stantial. The function of the blocks is to ab 
sorb heat from the products of combustion 
and to radiate the heat downwardly, thus fa 
cilitating the combustion of the fuel and of 
the products of combustion arising therefrom, 
and, further, to deflect the products of com 
bustion backwardly toward the bridge-wall 
before they pass upwardly between the tubes. 
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The fuel in the back part of the fire-box, 
near the bridge-wall, is usually incandescent, 
particularly in long fire-boxes, because the 
distance from the door is so great that the 

5 fresh fuel cannot be easily thrown to this 
point. Hence the fuel that is accumulated 
there is pushed back from time to time from 
the burning mass nearer the front. When 
fresh coal is inserted, it therefore remains at 
a considerable distance from the bridge-wall 
and a body of incandescent fuel exists be 
tween the fresh fuel and the bridge-wall. 
The gases arising from the fresh fuel are 
therefore deflected by the partition formed 
by the blocksf, and brought thereby into close 
proximity with the said incandescent fuel, the 
combustion of the gases being thus greatly 
facilitated. 
ffrepresent another series of blocks simi 

larly formed and supported by a row of tubes 
at the upper portion of the series of tubes, 
said blocks constituting a partition extend 
ing forward from the flame-plate e and de 
flecting the products of combustion that pass 
upwardly between the tubes, causing said 
products to pass between the forward end of 
the partition formed by the blocks f and the 
forward ends of the tubes. The blocks falso 
absorb heat and radiate the same, promoting 
the combustion of gases, &c., in the spaces be 
tWeen the tubes. 

I do not limit myself to the particular loca 
tion of the blocks and partitions here shown, 
and regard any arrangements of blocks of re 
fractory material formed as shown and sup 
ported by the tubes of a water-tube boiler in 
position to absorb heat and to facilitate and 
promote the combustion of gases, &c., as 
within the scope of my invention. 

g represents an air. duct located in the 
bridge-wall and provided with air-inlets 
through which outside air may be admitted 

and with a series of outlets g’ in the form of 
tubes extending upwardly above the bridge 
wall and delivering air to the products of com: 
bustion as they pass between the lower parti 
tion and the bridge-wall, thus promoting the 
combustion at that point. 
The blocks will usually be retained in place 

on the tubes by friction; but if there should 
be a tendency of the blocks to slip end Wise a 
suitable stop or detent may be employed, such 
as a fixed bar extending across the ends of the 
inner blocks of the series or braces extending 
from said blocks to the frame-plate. 
I claim 
The combination with a water tube boiler 

having tubes arranged in parallel rows, the 
spaces between the tubes of each row alter 
nating with the tubes of the next row above it, 
of a heat absorbing and radiating partition in 
terposed between said rows and composed of 
a plurality of blocks of refractory material 
each having concave faces on its under side 
formed to bear on the upper portions of two 
adjacent tubes, and beveled faces on its up 
per side separated from the said concave faces 
by portions of the edges of the block, said 
beveled faces permitting the upward inser 
tion of each block between the tubes of the row 
by which it is to be supported, and its ad 
justment to its operative position between 
said row and the next above it, the blocks hav 
ing relatively thick edges resting on the Sup 
porting tubes. 

In testimony whereof I have signed my 
name to this specification, in the presence of 
two subscribing witnesses, this 5th day of 
November, A. D. 1894. 

DAVID S. CHAPMAN. 
Witnesses: 

C. F. BROWN, 
A. D. HARRISON. 
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