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1. 
The invention relates to heating apparatus, 

and has for its principal object the provision of 
improved means for the conservation and utiliza 
tion of heat in products of combustion which 
usually has been permitted to go to waste. While 
for purposes of disclosure the accompanying 
drawings illustrate examples of the application 
of the principles of the invention to a domestic 
heating plant, and to the utilization of waste 
heat in the exhaust gases of an internal corn 
bustion engine for the heating of the interior of 
an automobile, it will be readily appreciated by 
those skilled in the art that the invention is by 
no means limited to such uses, but that with 
relatively little change in the details of construc 
tion and arrangements. Of parts the apparatus 
may be readily employed, for example, for heat 
ing the cabin and/or de-icing the Wings of an 
airplane, etc. 

In the said drawings: 
Figure 1 is a vertical sectional view, partly in 

elevation, illustrating a typical form of the in 
vention applied to the chimney flue of a domestic 
heating plant; 

Fig. 2 is a fragmentary sectional view on the 
plane indicated by the line 2-2. Of Fig. 1, looking 
in the direction of the arrows; 

Fig. 3 is an elevational view, partly in section, 
showing a modified form of the invention, 
adapted for the heating of an automobile; 

Fig. 4 is an enlarged sectional-elevational 
view, showing the principal parts of this form 
more in detail; and 

Fig. 5 is a cross sectional view on the plane in 
dicated by the line 5-5 of Fig. 4, looking down. 

Referring more particularly to Figs. 1 and 2 of 
the drawings, 5 indicates a chimney of brick or 
masonry Work, provided with a metallic or other 
lining 6, and adapted to receive the Smoke and 
gaseous products of combustion from a stove, 
furnace or other primary heating apparatus (not 
shown) through a Smoke pipe 7. 

Disposed within the pipe is a plurality of 
strands 8 of a good heat conducting material, 
Such for example as copper wires, and these 
strands extend into the flue 5 where they are 
Wrapped around a vertical pipe or conduit 9, like 
Wise of a good heat conducting material. Heat 
conducting strands 9, similar to the strands 8, 
are disposed within the pipe 9, which communi- i. 
cates at its upper end with a slightly inclined 
transverse chamber extending across the fille 
5. This chamber also contains heat conducting 
strands 2, and is entered at one end by a pipe 
3 likewise containing heat conducting strands 
4. The pipe 3 extends downwardly, either out 
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side or inside the chimney 5, and its lower end 
is connected to heat exchanging box or cham 
ber 5 which may be set in the floor f S. of the 
room or other enclosure to be heated. 
A pipe 7 extends from the other end of the 

chamber , through the wall of the chimney 5, 
and is provided with a suitable check valve 8 
for controlling the admission of air into the said 
chamber. 
The lower end of the pipe or conduit 9 is pro 

vided with a horizontal extension 9 containing 
a Suitable check valve. 20, and this extension runs 
through a wall of the flue and communicates 
with the housing 21 of a float valve 22. Water is 
Supplied to the valve housing 2 by a pipe 23 
leading from any appropriate supply, such for 
example as a reservoir. 24. 
A drain pipe-26 leads from the box or chamber 
5 and is provided with a suitable check valve 27. 
The flue may be provided with a damper, com 
prising a pair of hinged leaves 28 which Straddle 
the chamber fl, as will be clear from: Fig. 2, and 
are adapted to be lowered from the full line to 
the dotted line positions shown, and vice versa, 
by a chain 29 passing through a conduit 30 ex 
tending through a wall of the flue. 
At the start of operation of the apparatus, the 

interstices between the strands 0, 2 and 44 are 
of course filled with air. The float valve 23 main. 
tains sufficient water in the valve housing to keep 
the pipe 9 filled, and the check valve.29 permits 
a determined quantity to enter the lower part of 
pipe 9. As the combustion products pass through 
the Smoke pipe 7 to the fue 5, the strainds 8 be 
come heated thereby and transfer such heat to 
the pipe 9 and the strands Otherein. This pipe, 
as well as the chamber and the Strands 32 
therein, may also absorb some heat directly from 
the combustion products; and since the strands 
f4 in pipe f3 are in contact with or 'constitute 
continuations of the strands 2, they too: will be 
come heated by conduction. The heated pipe 9 
and strands (heat the air and water in the pipe, 
expanding the former and vaporizing the latter, 
thus setting up a pressure in the pipe 9, chamber 
lf and pipe 3 which closes the check Valves 48 
and 2. These valves will thus prevent escape of 
the heated air and vapor through the pipes. ... and 
9 and a flow will be set up down the pipe 3 to 
the heat exchanger box or radiator 25, where 
the heat from both the Strands 4 and the air 
and vapor will be transferred to the air in the 
room or other space to be heated. From the box 
5, the air and vapor (and any condensate from 
the latter), will escape through drain 26 and 
check valve.2. AS. Such escape is: completed, the 
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Valve 27 closes and a slight negative pressure is 
established in the system, whereby the check 
valves 8 and 20 will again open, permitting a 
fresh charge of air and water to be introduced, 
Whereupon the operation as above described will 
be repeated. 
AS above Stated, the strands 4 tend to trans 

fer heat from the chamber to the box or 
radiator 5 by conduction. If these conductors 
Were Surrounded by air or water at the normal 
atmospheric temperature of the room or space 
to be heated, Such fluid would absorb heat from 
the Strands 4 and due to the convective cur 
rents set up in the fluid, transfer of the heat 
downwardly to the box 5 would be materially 
retarded if not entirely prevented. However, by 
the present arrangement, since the conductors 4 
are Surrounded throughout their length by the 
heated air and vapor, which move downwardly 
through the pipe f3 by reason of the pressure de 
Veloped in the System, undue extraction of heat 
from the lower portions of the conductors is 
prevented, and as a result such lower portions 
may become Substantially as hot as the upper 
portions and/or the strands 2 in chamber . 
The downwardly noving heated fiuids of course 
also transfer heat to the box or radiator 5. 
In the form of the invention shown in Figs. 

3-5, the Same essential elements are present, 
although structurally modified in some cases to 
adapt them to this particular use. The motor 
35 of the vehicle is provided with the usual ex 
haust manifold 7 and exhaust pipe 5' which 
respectively correspond in function to the Smoke 
pipe and the flue 5 of the preceding form. The 
interior of the manifold is provided with strands 
or Strips 8 of good heat conducting material, 
which have one of their ends secured by good 
heat transferring connections to a member ', 
which may be conveniently introduced into the 
exhaust line at the flanged coupling usually pro 
vided between the manifold 7' and exhaust pipe 
5', as will be readily understood from Figs. 3 
and 4. 
The block member ' is provided with one 

or more passages or chambers fa in which 
Strands 2" of good heat conducting material are 
disposed, in contact with or constituting con 
tinuations of similar conductors 4' which paSS 
through a pipe 3' to a box or radiator chamber 
f5, which may be contained within a housing 
5a mounted on the dash of the vehicle. The 

passages a of the merinber are connected 
by a pipe 9', controlled by a check valve 20', to 
the housing 2', of a float controlled valve, to 
which housing water is Supplied from the cooling 
System of the motor by a pipe 23'. Air is supplied 
to the heating systern by a pipe 7' controlled 
by a check valve 8', and a drain pipe 26' con 
trolled by a check valve 27' provides for discharge 
of the condensate, in this instance back to the 
float valve housing 2". A fan 36 may be mounted 
in the heater casing 5a, as is customary in de 
Vices of this character. - 
The operation of this form of the invention 

is substantially the same as that of the preceding 
form, except of course that the source of heat 
is the exhaust gases from the motor 35 rather 
than the products of cornbustion from a domestic heating plant. 
From the foregoing it will be clear that the 

functioning of the present apparatus is not de 
pendent upon the Source of heat, or upon the 
Space or device to be heated and therefore, as 
above indicated, within the scope of the appended 
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4. 
claims it may find ready and obvious applications 
other than the two specifically described. 
What is claimed is: 
1. In apparatus for utilizing waste heat in 

products of combustion, the combination with a 
paSSage through which the combustion products 
move, of a chamber disposed in conjunction 
with Such paSSage to be heated by the combustion 
products therein; a radiator; a conduit connect 
ing Said radiator and chamber; metallic strands 
of high heat conductivity disposed in and ex 
tending throughout Said chamber, conduit and 
radiator; means including a check valve for ad 
mitting air to the chamber and conduit; means 
including a check valve connected to the chain 
ber for intermittently supplying water thereto 
for conversion into low pressure vapor, whereby 
to set up a flow of heated fluids through the 
chamber, conduit and radiator in intimate con 
tact with the metallic strands therein; and means 
including a check waive connected to the radiator 
for discharging the fluids therefrom and setting 
up a slight negative preSSure in the system to 
introduce additional air and water thereinto. 

2. In apparatus for utilizing waste heat in 
products of combustion, the combination with a 
paSSage through which the combustion products 
move, of a chamber disposed in heat exchanging 
relation to said paSSage whereby to be heated 
by Said products; metallic strands of high heat 
conductivity disposed in the passage exteriorly 
of the chamber and in heat transferring contact 
with a portion thereof to assist in heating it; a 
radiator; a conduit connecting said radiator and 
chamber; metallic Strands of high heat conduc 
tivity disposed in and extending throughout said 
chamber, conduit and radiator; means including 
a check valve for admitting air to the chamber 
and conduit; means including a check valve con 
nected to the chamber for intermittently supply 
ing Water thereto for conversion into low pressure 
Vapor, whereby to Set up a flow of heated fluids 
through the chamber, conduit and radiator in 
intimate contact with the metallic strands 
therein; and means including a check valve con 
nected to the radiator for discharging the fluids 
therefrom and setting up a slight negative pres 
Sure in the System whereby to introduce addi 
tional air and water thereinto. 

3. In apparatus for utilizing waste heat in 
products of combustion, the combination with a 
paSSage through which the combustion products 
move, of a chamber disposed in heat exchanging 
relation to Said passage for heating by the com 
bustion products therein; a radiator; a conduit 
connecting said radiator and chamber; metallic 
Strands of high heat conductivity disposed in and 
extending throughout Said chamber, conduit and 
radiator; means including a check valve con 
nected to the chamber for admitting air thereto; 
a Water reservoir having connections with the 
chamber; a float valve in said connections for 
intermittently admitting water from the reservoir 
to the chamber for conversion into low pressure 
vapor, whereby to set up a flow of heated fluids 
through the chamber, conduit and radiator in 
intimate contact with the metallic strands 
therein; and means including a check valve con 
nected to the radiator for discharging the fiuids 
therefrom and Setting up a slight negative pres 
Sure in the System whereby to introduce addi 
tional air and water thereinto. 

CLYDE LOGSDON. 
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