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This invention relates to improvements in boil 
erS or Water-heating units fired with liquid or 
ga, SeOUS fuel. 
One of the objects of this. invention is to pro 

Vide: a boiler or water-heating unit fired with 
liquid or gaseous, fuel in which the heat-transfer 
efficiency is greatly increased and the fuel con 
Sumption for the heating or converting into steam 
of a given quantity of water is economized; and 
a boiler or Water-heating unit is produced that 
Will enable the economic absorption, transfer and 
utilization of heat in a compact, highly efficient 
and economical unit. 
Another object of my invention is to provide a 

boiler or heater unit which is capable of being 
fired by the use of liquid and gaseous fuel with 
out the condensation or sweating which conven 
tionally occurs from such flue gases, particularly 
When the stack or fiue temperatures run low and 
that Will So apply heat to the water-heating tubes 
as to avoid any Sweating thereof and will there 
after utilize and transfer to said tubes the maxi 
mum amount of heat from the products of fuel 
combustion. 
Another object of my invention is to produce a 

unit which will provide, for the gases of combus 
tion, an initial trap that will cause the hot gases 
Simultaneously to heat all parts of the entire 
Water container so as to avoid condensation and 
Will enable initially a degree of heat-transfer as 
to produce steam and will thereafter, in a sepa 
rate chamber, produce a secondary heat, trap 
and an application therein of the gases of com 
bustion to Steam in tubes connected with the 
container in the primary chamber, and thus in 
the Secondary chamber to provide means for 
Superheating the steam produced in the appara 
tus Within the primary chamber. 
Another object of my invention is, in an ex 

tremely Small and compact unit, to provide a 
long travel of the hot flue gases. 
Another object of my invention is to produce 

a unit for house-heating systems which will be 
capable of producing steam for heating with the 
use of a minimum amount of fuel and which will 
avoid the use of room air and will thus at all 
times utilize air for the burner which has been 
preheated by passage through a flue thus re 
Sulting in efficiency. 
With these and other objects in view, the in 

vention comprises the combination of members 
and arrangement of parts so combined as to co 
act and co-operate with each other in the per 
formance of the functions and the accomplish 
ment of the results herein contemplated, and 
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comprises in one of its adaptations the species or 
preferred form illustrated in the accompanying 
drawing, in Which: 

Fig. 1 is a vertical section of a boiler or water 
heating unit embodying my invention; 

Fig. 2 is a section on the line. 2-2 of Fig. 1, 
looking in the direction of the arrows; 

Fig. 3 is a Section on the line 3-3 of Fig. 1, 
looking in the direction of the arrows. 

Referring now to the drawing which illustrates 
a preferred embodiment of my invention, t. indi 
cates an inner casing or shell which is preferably 
cubical in conformation, and is: provided With a 
primary combustion and heat-exchange chamber 
2 which is enclosed by side walls. 2, 2a, 2b, and 20 
and top Wall 20. Mounted. Within the chamber 2 
is a boiler 3 cornposed of a series of suitably con 
nected pipes 3' and in the form shown compris 
ing a conventional radiator, supported in raised 
position fired by a fluid burner 4. Which, as shown, 
is a conventional type of gas burner. 
As illustrated, the boiler 3 occupies the major 

portion of the Space within the chamber 3 and 
Said chamber is completely enclosed at its top 
and provided at One side of its bottom portion 
With a single Outlet opening 5 for: the gases of 
combustion. The combustion and heat-exchange 
chamber thus formed produces a trap for such 
gases of combustion which, being unable to es 
cape at the top, quickly fill the said chamber and 
heat the boiler or Water-heating tubes con 
tained therein, and finally escape through the 
opening 5. As hereinafter more particularly de 
scribed, the opening 5 is adapted to pass the flue 
gases to. a. Secondary heat-transfer chamber 6 
formed by providing an outer shell or casing T to 
surround, preferably on three sides, the interior 
shell or casing . This outer shell comprises 
outer side walls 7”, 7a, Tb, 7e, 7d and 7e and a top 
wall if. The sides. Walls. 7, 7a and b combined 
With the outer side wall 28, provide an updraft 
conduit 8 leading from said primary opening 5 
to the Secondary heat-exchange. chamber 6 and 
the walls a, b and c, in cooperation. With the 
wall 2', form a similar down-draft conduit 9 com 
municating, at its upper end, with said chamber 
6. On the opposite side of the unit and has an out 
let opening 9 at its bottom portion, and con 
nected with said opening 0, is an external flue 
pipe leading to the outer atmosphere. The 
Outlet 9 is disposed below the connecting fiue 
passage 5. and forms a secondary trap for the 
gaSeS of combustion. 
The Secondary heat-exchange chamber 6 has 

mounted therein a steam conduit or pipe 6' 
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one side of the casing, to produce in said com 
bustion chamber a heat-exchange trap for said 
products of combustion, a secondary casing 
Spaced from the first casing and comprising two 
unconnected side parts and a communicating top 
part to provide a secondary heat-exchange 
chamber enclosing opposite sides and top of said 
primary casing, said secondary chamber hav 
ing a single secondary outlet opening for the 
products of combustion located at the bottom 
of said secondary heat-exchange chamber at the 
side of the unit opposite to said primary gas out 
let, a fue connected With Said last-mentioned 
outlet, a metallic tube extending horizontally 
within said secondary heat-exchange chamber 
and connected with said water-heating container, 
inlet means for admitting liquid to said water 
heating container, and outlet means for steam 
connected with said water-heating container. 

2. A boiler or Water-heating unit embodying, 
in combination, a metallic Water-heating con 
tainer, a burner for liquid or gaseous fuel mount 
ed beneath Said Water-heating container, a cas 
ing completely enclosing said water-heating Con 
tainer and burner and providing a primary com 
bustion and heat-exchange chamber having a 
Single primary Outlet opening for the products 
of combustion located at the bottom portion of 
One side of the casing, to produce in said com 
bustion chamber a heat-exchange trap for said 
products of Combustion, a secondary casing 
Spaced from the first casing and comprising two 
unconnected side parts and a communicating 
top part to provide a secondary heat-exchange 
chamber enclosing opposite sides and top of said 
primary Casing, said Secondary chamber having a 
single secondary outlet opening for the products 
of combustion located at the bottom of said Sec 
ondary heat-exchange chamber at the side of 
the unit opposite to said primary gas outlet, a 
fue connected With Said last-mentioned Outlet, 
a metallic tube extending horizontally within said 
secondary heat-exchange chamber and connected 
with said water-heating container, inlet means 
for admitting liquid to Said Water-heating con 
tainer, outlet means for steam connected with 
said Water-heating container, said primary out 
let being located adjacent to the level of said 
burner and said Secondary outlet being located 
below the level of said primary outlet and of 
Said burner. 

3. A boiler or water-heating unit embodying, 
in combination, a metallic Water-heating con 
tainer comprising a radiator having upper and 
lower heads and tubes extending between Said 
heads, a burner for liquid or gaseous fuel mount 
ed beneath Said Water-heating container, a cas 
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3. 
ing completely enclosing said water-heating con 
tainer and burner and providing a primary com 
bustion and heat-exchange chamber having a 
Single primary outlet opening for the products 
of combustion located at the bottom portion of 
One side of the casing, to produce in said com 
bustion chamber a heat-exchange trap for said 
products of combustion, a secondary casing 
Spaced from the first casing and comprising two 
unconnected side parts and a communicating top 
part to provide a secondary heat-exchange 
chamber enclosing opposite sides and top of said 
primary casing, said secondary chamber having 
a single Secondary outlet opening for the prod 
lucts of combustion located at the bottom of said 
Secondary heat-exchange chamber at the side of 
the unit opposite to said primary gas outlet, a 
flue connected with said last-mentioned outlet, 
a metallic tube extending horizontally within said 
secondary heat-exchange chamber and con 
nected with the upper head of said water-heat 
ing container, inlet means for admitting liquid 
to Said Water-heating container, and outlet 
means for steam connected with said water 
heating container. 

4. A boiler or water-heating unit embodying, 
in combination, a metallic water-heating con 
tainer, a burner for liquid or gaseous fuel mount 
ed beneath Said Water-heating container, a cas 
ing completely enclosing said water-heating con 
tainer and burner and providing a primary com 
bustion and heat-exchange chamber having a 
Single primary outlet opening for the products 
of combustion located at the bottom portion of 
One side of the casing, to produce in said com 
bustion chamber a heat-exchange trap for said 
products of combustion, a secondary casing 
Spaced from the first casing and comprising two 
unconnected side parts and a communicating top 
part to provide a secondary heat-exchange cham 
ber enclosing opposite sides and top of said pri 
mary casing, said secondary chamber having a 
Single Secondary outlet opening for the products 
of Combustion located at the bottom of said sec 
Ondary heat-exchange chamber at the side of the 
unit opposite to said primary gas outlet, a flue 
connected with said last-mentioned outlet, a 
metallic tube within said secondary heat-ex 
change chamber and connected with said water 
heating container, inlet means for admitting 
liquid to Said water-heating container, outlet 
means for Steam connected with said Water-heat 
ing container, an ignition opening in the outer 
casing located opposite said primary outlet for 
combustion gases, and means for completely clos 
ing Said outlet to exclude room air. 

THOMAS J. DIGBY. 


