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UNITED STATES PATENT office 
Application August 25, 1939, Seria No. 291,968 

5 Claims. (C. 237-9) 

This invention relates to improvements in 
heating systems, especially of the kind known as 
a Split heating system. This system combines 
the elements of direct and indirect transfer of 
heat, and its underlying virtue lies in the fact 
that full advantage is taken of the fuel, those 
portions of the products of combustion which do 
escape having been depleted of their heating 
efficacy to the lowest possible degree. The nature 
of the improvements is better understood by re 
ferring to the following objects of the invention: 

First, to provide a heating system of the so 
called Split type because of its taking advantage 
of both the direct and indirect transfer of heat, 
differing from known split systems by reason of 
its simplification. 

Second, to provide a split heating system which 
is structurally arranged so as to be both efficient 
and fast in Operation. 

Third, to provide a split system wherein one 
of the most important features resides in the heat 
control, the principle of which is the thermo 
static regulation of hot water circulation for a 
preheater, the latter being situated in the path 
of the returning cool air so as to preheat it pre 
liminarily to its contacting the hot furnace 
jacket. V 

Fourth, to provide a split system embodying 
both hot water (or steam) radiators and hot air 
registers in various portions of the house, the 
thermostatic control being such that the heating 
effect at both of these devices is kept substan 
tially uniform so as to avoid undue variation in 
the room temperatures, as produced by a radiator 
and by a register. w 

Fifth, to provide an improvement in the 
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humidifier which is more efficient than current 
devices of this kind inasmuch as it is embodied 
in the firedoor frame, hence is located fairly high 
in the air stream. 
Other objects and advantages will appear in 

the following specification, reference being had 
to the accompanying drawings, in which: 

Figure 1 is a central vertical section of the 
furnace and some of its immediately associated 
auxiliaries. 

Figure 2 is a central vertical section taken om 
the line 2-2 of Fig. 1. 

Figure 3 is a horizontal section taken on the 
line 3-3 of Fig. 2, the view being turned 90° as 
to position so as to match Fig. 1. ' 

Figure 4 is a diagram of the electrical controls. 
Figure 5 is a detail vertical section taken sub 

stantially on the line 5-5 of Fig. 2, and illus 
trating a built-in heater. 
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Figure 6 is a section taken on the line 6-6 of 
Fig. 1 illustrating an improved humidifier. 

Figure 7 is a detail sectional view of one of 
the stay-bolts. 

Figure 8 is a detail sectional view of a portion 
of the preheating coil, 
One of the several advantages of the instant 

heating system is that it can be used Solely for 
warm air distribution in a closed air circuit, or 
can be used for the partial supply of warm air 
and the supply of either hot water or steam to 
a radiator system. The latter arrangement is . 
depicted in the drawings, thus representing a 
true split system, but it is readily understood 
that the apparatus can be devoted solely to the 
delivery of warm air, in which respect the in 
vention embodies a feature of particular im 
portance. F . 

Reference is made to the drawings. The so 
called closed-air circuit comprises the heating 
apparatus itself (Figs. 1, 2 and 3), the branches 
of which lead to and from the rooms above and 
finally the rooms themselves. The heating ap 
paratus is generally designated . The hot air 
delivery branch is designated 2 (Fig. 2) and the 
cool air return branch is designated 3. The 
branch 2 is attached at 4 in any suitable Way 
over and around a large opening 5 in the roof 6 
of a casing 7. This casing comprises the com 
plete enclosure of a furnace, the details of which 
are now described. Said furnace is designated 8. It comprises a 
fueless compartment which in the instance of 
the use of the oil burner 9 (Fig. 1) has the cus 
tomary ash-pit lined with firebrick as at 0. 
The furnace has a fire door frame and a gas 
Outlet 2. A water jacket 3 surrounds most of the fur 
nace 8. The walls of the furinace and Water 
jacket are offset relatively to each other, both 
inwardly and outwardly as seen in Figs. 1 and 2, 
in approximate line with the top of the firebrick 
lining O. The jacket i3 contains a volume of 
water 4, and obviously so, this being supplied 
and kept at the desired level by any of the means 
currently known for the purpose. 
The furnace and water jacket are held in 

spaced relationship by a suitable number of stay 
bolts 5. These are made in accordance with 
the showing in Fig. 7. Here the stay-bolt 5 is 
indicated as being threaded its full length as 
at 6. The stay-bolt is screwed into matching 
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holes in the furnace and water jacket walls. 
The threads alone tend to prevent separation of 
said walls under internal pressure, but in order 
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comprises twin dampers 49a, 50a, whichare con-. 
nected by a link 5 fa of a suitable type. They are 
hinged contiguously to the opening 5, and a lat 
eral opening 52a in the casing 7 (Fig. 2) and 
when one of the dampers, for example the damp 
er 49a, is moved to the closed position by the 
lever 53a, the damper 50a is moved correspond 
ingly to uncover the lateral opening 52a and let 
the heat out into the basement. 

Reference is now made to the diagram in Fig. 4 
which illustrates the electrical control of the sys 
tem. The wires. 55, 56, which lead to and from 
a source of current, have branches 57, 58, 59, 60 
and 6 which embrace in the order stated a Warm 
air thermostat 62, the blower and hot water cir 
culator motors 30 and 38 as well as a stoker or 
oil burner motor 63, a thermal control 64, an 
immersion control 65 connected in parallel with 
the room thermostat 66, and a limit control 67 
which is a pressure control connected in series 
With the firing device. v, 
These control devices are all of a known char 

acter and for that reason their details are omitted 
from the diagram. The thiermostat 62 is em 
placed in the midst of the house space adapted to 
be heated by the warm air. The thermostat 66 
is adapted to be emplaced in that part of the 
house which is intended to be heated by radia 
tors. It maintains the necessary temperature in 
the Water 4 to operate the indirect hot water 
heater for the domestic hot water supply. Ref 
erence is made to Fig. 1 wherein a radiator 68 is 
shown piped at 69, 70, to the top and bottom of 
the jacket 3. The steam is adapted to circulate 
through the radiator 68 so that the room heating 
effect can be produced indirectly through the 
radiator and directly through the expelled 
Warmed air. - 

The Operation 
The operation is readily understood. It is as 

Surned first that the rooms of the house which 
are a part of the closed air circuit, are intended 
to be heated only by warm air. The thermostat 

: 62 is usually set for a room temperature of 72°. 
When the temperature drops below that amount - 
the thermostat switch closes an electrical circuit 
through the motor 38 which starts the circula 
tion of hot water 4 from the jacket 3 through 
the preheating coil 34. The immersion control 
65 which comprises an immersion acquastat op 
erates the burner motor 63 to maintain the wa 
ter at a predetermined temperature. When the 
thermostat 62 is closed the result is the starting 
of the hot. Water circulator 38 whereupon water 
is pumped through the preheating coil 34. 
reduces the temperature of the water and causes 
the firing device (motor 63) to operate. 

This '.' 
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to the other by way of the duct 8. 
centage of the heat value of the gases is thus 

3 
degrees it will maintain the water at this tem 
perature, which, obviously is below the 212 degree 
boiling or steam point. When the area con 
trolled by the thermostat 66 calls for heat the 
firing device 63 will be operated until the circuit 
is opened at the thermostat 66, or until the 
pressure control 65 opens the circuit. No heat 
will be conveyed to the warm air area controlled 
by the thermostat 62, unless said thermostat 
ClOSes. 
In the winter operation of the heating system 

the damper 8d (Fig. 1) is intended to be closed. 
This prevents the products of combustion from 
flowing through the passageway 8 directly to 
the chimney flue 2. The hot gases are diverted 
downwardly, passing from one compartment 8 

A high per 

utilized, the result being an extremely hot radi 
ator 8 which, in turn is certain to heat the cir 
culating air to a high degree. 

For summer operation it is undesirable to have 
this effect, and for that reason the damper 8 
is opened so as to by-pass the hot gases directly 
to the chimney flue. The primary purpose of 
summer operation of the heating system is to 
heat the water in the heater 49 (Fig. 2) for 
domestic uses. 
I claim: 
1. A split heating system comprising a closed 

air circuit including air delivery and return 
branches, a power fan to induce a uni-directional 
air flow in said circuit, a furnace having a water 
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jacket, a space-heating radiator piped to the 
water jacket and adapted to warm the air of a 
room in which it is located, a radiator cham 
ber connected to the furnace for receiving the 
escaping products of corhbustion, a casing enclos 
sing the furnace with its jacket and radiator 
chamber to confine the heat radiating therefrom 
and being coupled in said system to pre-heat the 
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This coil is intended to be kept quite hot usual 
ly from 150 cc 180°. When the temperature rises 
in the coil 34 into the foregoing range, the blower 
motor 30 is started by means of the thermal con 
trol 64. Said control is in contact with the coil 
34. The room thermostat 66 operates the firing 
device to produce the necessary steam pressure 
to heat the radiator 68. Either thermostat 62 or 
66 can start the flow of heat independently for 
the areas which they control. 
With respect to the immersion control 65 and 

limit control 67 it will be noted that the latter is 
in series with the line in which the oil burner 
motor 63 is connected. Its purpose is to limit 
and control the steam pressure. The immersion 
acquastat 65 is connected in parallel with the 
thermostat 66. 
Assuming that the acquastat 65 is set at 190 

air entering the delivery branch thus to augment . 
the heating function of said Space-heating radi 
ator, and a preheating coil situated in the re 
turn branch to intercept and preheat the spent 
and confluent air prior to its reentrance into the 
casing, said coil being piped to the jacket to 
utilize some of the hot water for the preheating. 
'. 2... A split heating system comprising a closed 
air circuit including air delivery and return 
branches, the return branch having an opening, 
a furnace having a water jacket, a radiator 
chamber connected to the furnace for receiving 
the escaping products of combustion, a Casing 
enclosing the furnace with its jacket and radia 
tor chamber to confine the radiant heat and 
being coupled in said system to supply the heat 
for the air passing into the delivery branch, a 
preheating coil occupying said opening like a 
grille, intercepting the air in the return branch 
and preheating it prior to its reentrance into the 
Casing, said coil being piped to the jacket, a cir 
culating pump coupled in said piping, and a mo 
tor to drive the pump, having a thermal control 
in Substantial contact with the preheating coil. 

3. In a heating System, a casing for the supply 
and return of hot and cool air, a furnace located 
in the casing, spaced in from the walls thereof 
to define a surrounding air space, a firedoor 
frame extending from the furnace across the 
Space to the outside of the casing, and a humidi 
fier Supported upon and thereby utilizing said 
frame as a mount for the humidifier in said space. 

4. In a heating systen, a casing for the supply 
and return of hot and cool air, a furnace located 
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in the casing, spaced in from the walls thereof 
to define a surrounding air space and having a 
hot gas outlet, a radiator located in said air 
space, consisting of compartments coupled at one 
end, one of the compartments being connected to 
said gas Outlet adjacent to the other end of the 
radiator, said compartments having a communi 
cating passageway, and a chimney flue connection 
substantially in line with said outlet, and a damp 
er situated in said passageway, being adjustable 
to either of tWO positions respectively to close 
said passageway and by-pass the gases into the 
compartments and through the coupling or to 
open said passageway for the escape of the gases 
directly to the chimney fue. 

5. In a heating system, a casing having a hot 
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air delivery branch leading to a room from an 
opening in the top, a furnace located in the cas 
ing, and adapted to be fired to supply heat to 
said branch, said casing having a lateral opening, 
a water heater situated in close proximity to the 
furnace to derive heat therefrom, a storage tank 
to which the heater is piped, and twin dampers 
hinged contiguously to the respective top and 
lateral openings and being connected with a link, 
the operation of said dampers including opening 
the lateral damper and simultaneous closure of 
the top damper to confine the heating effect to 
the water heater and keep the heat from enter 
ing the delivery branch to heat the room, 

THOMAS CHARLES GOWER. 


