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to all whom it mag concert: 
Beit known that I, FREDERICK. A. GARD 

NER, a citizen of the United States, residing at 
New Bedford, in the county of Bristol and 

5 State of Massachusetts, have invented certain 
new and useful Improvements in Hot-Water 
Furnaces, of which the following is a specifi 
cation. 
This invention relates to that class of fur 

Io naces called hot water furnaces, and its ob 
ject is to secure the utmost result from the 
combustion of fuel, and to make the heating 
surfaces, self cleaning. 
The accompanying drawing, is a view in 

I5 vertical section of my invention, in which 
The figure 1 indicates the outer shell, com 

posed of two walls, inclosing an annular water 
space 3. This outer shell, tapers from the bot 
tom to the top, and is designed to be made of 
cast iron. 
The letter C, indicates a cast iron ring, pro 

vided with the inwardly projecting flanges 
a', and is adapted to fit on the top of the 
Outer shell 1. 

25 The number 11, indicates the top or cap of 
the furnace, having double walls, inclosing a 
Water space 3, and provided with an opening 
in its center for the passage therethrough of 
the smoke pipe 7. 
The figure 2, indicates the inner shell com 

posed like the outer shell, of two walls, inclos 
ing an annular Water space, and tapers from 
the top to the bottom. This inner shell is 
suspended from the cap11, and its water space 
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the short tubes 4, and its lower end is con 
nected with the outer shell, by the short tubes 
5. The water space in the outer shell 1, is 
also connected with the water space in the 
cap 11, by the short tubes 4'. The innershell 
2, extends downward to a convenient distance 
above the fire 12, and the smoke pipe 7, extends 
downward to within a short distance of the 
bottom of the innershell, which bottom is pro 

45 vided with a damper 6, pivoted at 14, so as to 
have a lateral movement to uncover or cover 
the opening in the bottom of the inside shell, 

connected with the water space in the cap, by 

by means of the damper rod 13, which pro 
jects through the outer shell. 
The number 15, indicates an opening in the 5o 

side of the outer shell, for the introduction of 
coal to the fire. , 
The figure 9 indicates the inlet water pipe, 

and 8, indicates the outlet pipe. 
10, indicates the base on which the furnace 55 

restS. 
It will be observed, that as the outer shell 

tapers toward the top, and the inner shell 
tapers toward the bottom, the heating surface 
of the outer shell, and the outer heating sur- 6o 
face of the inner shell, incline toward each 
other, and thus receive a greater effect from 
the heat of the coal, than they would if said 
Surfaces were vertical, or inclined from each 
other; and also, that being thus inclined, no 65 
dirt or ashes can lie on them, and thus in ef 
fect they are self cleaning. The outer shell, 
is preferably made in one piece from castiron, 
as is also the inner shell, the water cap, the 
base, and the pipe 7. 7o 
In operation, when a fire is started, the 

damper 6, is opened, which gives a straight 
draft from the fire 12, up the smoke pipe 7; 
but when the coal is well ignited, the damper 
is closed, and the heat from the fire ascends 75 
between the outer and inner shells, against 
the bottom of the water cap 11, thence down 
Ward on the inside of the inner shell, to the 
bottom of the smoke pipe 7, and thence up 
ward within said pipe. It will be observed 8o 
that when the damper is closed, the draft is 
choked at two points, viz: at the top of the 
Outer and inner shells, and at the bottom of 
the smoke pipe 7. This construction insures 
the utmost result from the heat of the fire, in 85 
heating the water in the furnace. 

Having thus described my invention, what 
I claim, and desire to secure by Letters Pat 
ent, is 
In a hot water furnace, the combination of 

the annular tapering outer shell 1, having in 
let pipe 9, and opening 15; the rim a, having 
inwardly projecting flanges a, resting on the 
top of said outer shell; the water cap 11, hav 
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ing outlet pipe 8, and an opening in its center through the cap 11, and within the inner shell 
for the passage of the smoke pipe 7, adapted 2, to near tho bottom thereof; and the base 10; Io 
to rest on said rim as the annular tapering when constructed and operating as shown and 
inner shell 2, suspended with its smaller end described. 

5 downward, from the cap 11, by the tubes 4, FREDERICK A GARDNER, 
and its bottom connected with the outer shell Witnesses: 
by the tubes 5, and provided with the damper JAMES C. HITCH, 
6; the smoke pipe 7, extending downward HENRY W. MASON. 

  

  


