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ABSTRACT: A warm air producing unit in which an airflow 
chamber and a tank for the bulk storage of liquid are both 
heated by a common combustion chamber is characterized in 
that part of the surface area of the tank is exposed directly to 
the heat generated in the combustion chamber so that the 
water in the tank may be heated, and part of the surface area 
of the tank is swept over by at least some of the air?ow in the 
air?ow chamber, the ratio of the two areas being such that 
when the combustion gases have heated the water in the tank 
to a predetermined temperature the heat loss from the con 
tents of the tank to said air?ow is sufficient to prevent said 
‘predetermined temperature from being exceeded. 





" exposed directly-to the 
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WARM nia‘uuirs ‘ ‘ 

1. Field of thetlnve‘ntion ' ’ a a > 1 

This invention relates to warm ‘air developing units of the 
kindin which a‘ blower causes air ‘to flow through one or more 
air?ow chambers heated by a combustion chamber, the result 
ing warm air being used to heat buildings. 

2. Description of the‘Prior Art ' ‘ 

Prior warm air developing units have 
include a tank for the bulk storage of liquid butsuch coristruc~ 
tions have suffered from one or. both ‘of. the following .draw 
backs: (,1 not enough hot water is readily available to meet nor 
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mal domestic requirements; (2) if sufficient hot water is not‘ 
drawn off within a predetermined period, the waterin'the tank 
commencesto boil. ‘ ‘ ‘- I ~ . . 

This invention eliminates the above‘ drawbacks by providing 
a combined warm air developing unit and bulk liquid storage 
tank in association with a common combustionchamber in 
such a manner that an adequate supply of hot water is always 
readily available but such that‘the water inthe tank‘ will not 
boil. 1 1 v . j I 

SUMMARY, OF THE INVENTION ‘ 

The warm air developingtunitl disclosed‘ herein comprises a 
combustion chamber, one or_ more air?ow chambers through 
which an air?ow can be created, and?atank forstoring ‘a bulk 
supply of liquid, characterized in that part of the surface area 
of the tank is exposed directly to ‘theheat generated .in the 
combustion chamber so that water inithe tank may be-heated, 
and part of the surface ‘area ‘of the tank‘ is swept »over;by at 
least some‘of said air?ow, the ratio of‘ said areas being. such 
that when the combustion gases have heated therwater in {the 
tank to a predetermined temperature the heat loss from the 
contents of the tank to said air?ow is sufficient toprevent said 

‘ . predetermined temperature from being exceeded. 
To ensure an adequate supply of- warm air, one or more of 

said air?ow chambers have‘surfaces exposed directly to the 
heat generated in the combustion‘ chamber. _ . 
Thus, the general principle of ‘the present invention‘is that a 

‘bulk hot water tank,tfor example of galvanized metal, is built 
into a combustion chamber of the. warm air‘unit, and at least 
part of the walls of this bulk-storage‘ unit is, protected byv at ‘a 
least one of the aforesaid air?ow chambers; The surface area 
‘of the walls of ‘the water‘tank that arepermitted to be heated 
directly by the burning gases in‘the combustion chamber; and ~ 

‘ the surface area of the walls of the water tank‘that are shielded 
by said air?ow chamber; are sorelatedi'tha‘t a careful balance a 

. is maintained between the flow of burning gases over the 
water tank and ?ow of hot air over‘the water tank, to ensure 
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The outer air?ow chamber may also surround the com 
bustion chamber. ‘ 

The combustion chamber may be of the ?ame rim type, that 
is to saya combustion chamber that utilizes a horizontal ring 
of grilles or wallsonto which'fuel is sprayed, there being 
means to ignite fuel vapors rising‘fromfuel sprayed onto said 
ring, The diameter of the ring ispreferably less than the 
diameter of the inner wall of the outer annular air?ow 
chamber and greater than the diameter of the outer wall of the 
inner annular air?ow chambenrwith the‘ ring being disposed 
below the tank. l‘ ‘ 

DESCRIPTION‘OF THE DRAWING 
The drawings :show a schematic cross-sectional view 

through one embodiment of a’ warm air developing unit incor 
porating a tank for the bulk storage ‘of liquid. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
As shown‘ the warm air‘ unit‘ comprises‘ a combustion 

chamber 1 in which is a‘?ame rim 2. The burning gases 2A ris 
ing from the ?ame rim 2 pass up an annular-?ue ?ow path 3 
de?ned by an outer wall 3A and a further wall 3B and escape 
‘via a stack 4. ' .- _ 

I ‘The annular-?ue'?ow path 3 surrounds an annular air?ow 
chamber 5 to which air is supplied at the lower end chamber 5 
defined by the outer wall 3A and an inner annual wall 5A and 
air is supplied at the lower end of chamber 5 by ducting 6 The 
air in ‘the chamber 5 is heated by the‘ burning or burnt gases 
2A passing up the annular flow path 3 and eventually escapes 
via an outlet’ 7 ‘where the heated air is distributed through 

‘suitable ducting'(not shown) to the point where hot air is 
required‘. a a , y _ 

According to the invention therannular air?ow chambers 
surrounds‘the inner wall 5A which forms the vertical sides of a 
hot water tank ‘8, the tank 8 has an upper transversely extend 
ing wall-8A and a lower transversely extending wall 88 or base 
tank‘ 8 being of suf?cient‘volume‘to‘ accommodate a bulk 
supply of :hot water‘, for example‘ 15 to 30 gallons depending 
upon‘the size of the. warm air unit. It will be understoodfrom 
the drawing that the lower wall 8B OIl’bZiSB, of the hot ‘water 
tank ‘8 is exposed to the combustion gases in the combustion 

' chamber 1, but that the inner wall 5A which forms the side 
45 ‘walls of the water tank 8 are swept over by the air being drawn 

through‘the air?ow chamber 5; - _ 

By suitably .proportioning the surface area of a the water tank 
>. 8 that is. exposed to the combustion chamber 1 as compared 

50 
with the surface area of the water tank '8 that is surrounded by a 

. the annular air ?ow chamber 5 containing air to be heated, it 
' vis'pos‘sible to predetermine the maximum temperature to 

that the water in the water tank shall be capable of reaching, ‘ 
but not exceeding, a predeterminedmaximum temperature 
whilst the warm air blower is operating and the combustion 
ehamberisin operation.‘ - Y L.. . _ 

The storage capacity of the, tank'and enact‘ the tank that is 
‘exposed directly to the heat ‘generated in ‘the ‘combustion 
chamber are such as to provide a supply of hot water sufficient 
to meet ‘the demands of a predetermined domestic‘ require 
ment. 7 . " _ . 

There may be two air?ow ‘chambers arranged one inside the 
other, such that there is a space between said air?ow cham 
bers through which the combustion gases can flow to heat air, 
passing through said air?ow chambers. In this‘construction the 
inner wall of the inner air?ow chamber ‘surrounds some of the 
water in said tank. ‘ ‘ ‘ ' a 

The two air?ow chambers‘ may veach be of annular shape, 
the inner wall of the inner air?ow chamber ‘having upper and 
lower closures such that at least-some of said inner wall and 
said upper and lower closures cooperate’tofde?ne said tank. In 
this construction it is the‘lower closure'of the tank that may be 

heat generated ‘in the combustion 
chamber. _ I '. 1 ~ ‘ 
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which the water in the storage tank‘ is capable of being raised 
under normaloperating conditions, for example 90° C. Thus, 
when cold water is present‘ in thetank 8, it receives heat not 
only from‘ the direct action of the ‘combustion gases on the 
louver, wall 88 of the water tankj8, but it receives heat also 
from 'the'hot air circulating through the annular air?ow 
chamber 5 and against the inner wall ‘SA-thereof, thus ensur‘ ‘ 
ing a rapid rise in temperature of the water in the water tank 8. . 

I When the temperature of the water in the tank 8 commences 

70 

to rise abovethe {temperature of the air ?owing through the 
air?ow'chamber 5, then the water in the tank 8'commences to 

. give up some of its heat to the air‘?owing through the air?ow 
‘ chamber 5. Thus, eventually, a static state is reached at which 
the vexchange of heat from the water in the tank 8 to the air 
?owing through the annular airflow chamber 5 is equal to the 
rate at which heat is being transmitted to the water via the 
‘lower wall 88 of the water tank 8‘. When this occurs the water 
in the tank 8 is at the aforesaid 
perature. 
‘To ensure maximum efficiency of the warm air unit an outer 

predetermined maximum tem 

- annular air?ow chamber 9 defined by a casing 9A surrounds 

75 
the'?ow path 3 for the burning or burnt gases. Thus, the burn 
ing or burnt gases passing up the ?ow path 3 transmit heat to I 
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both the chamber 5 and the chamber 9, both chambers receiv 
ing air at their lower ends by means of a blower 11 mounted at 
the base of the unit and passing hot air out via exits 7 and 10 
respectively. The blower 11 is illustrated as being below the 
combustion chamber. 
The efficiency of the air heating unit is enhanced by having 

the ?ame rim 2 of such size that the ?ames rising therefrom 
are adjacent to the inner wall of the outer air?ow chamber 9. 
The water tank 8 may be ?tted with an electrical immersion 

heater for use during the summer months and may be so wired 
electrically that it is impossible for said immersion heater to be 
energized when the ?ame rim 2 is in operation. 
Having now described one embodiment of the present in 

vention it will be appreciated that the combustion chamber 1 
may be ?red by any suitable means and that said means is not 
necessarily the aforesaid ?ame rim 2. 

It will also be appreciated that whereas in the particular em 
bodiment illustrated, only the base of the water tank 8 is ex 
posed to the combustion gases and the remainder of the water 
tank 8 is screened by the air?ow chamber 5, this is by way of 
example only and any other suitable surface areas may be so 
heated and screened in order to achieve the desired maximum 
temperature of the water in the water tank 8 under normal 
operating conditions of the warm air unit. 

Thus, whilst only one particular embodiment of the present 
invention has been illustrated and described, it will be ap 
parent to those skilled in the art that various changes and 
modi?catons may be made therein without departing from the 
spirit of the invention, and having thus described my inven 
tion. ' 

I claim: 
1. A warm air developing unit comprising inner and outer 
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4 
walls de?ning between them an upwardly extending annular 
shaped air?ow passage, the inner wall of said air?ow passage 
having spaced apart transversely extending upper and lower 
walls de?ning between them in association with said inner wall 
a tank for storing a bulk supply of water, a further wall de?n 
ing a combustion chamber surrounding said outer wall and de 
pending below said lower transversely extending wall such 
that the combustion gases generated below said lower trans~ 
versely extending wall can act directly on said lower transver 
sely extending wall, the space between said outer wall and said 
further wall acting as a ?ow path for the combustion gases 
around the annular-shaped air?ow passage, air inlet ducting 
passing through said further wall to the air?ow passage, and an 
air outlet opening in the unit permitting air to escape from the 
upper end of said air?ow passage, the surface area of the tank 
that is surrounded by said air?ow passage being such that 
when the water in thetank has been heated to a predeter 
mined temperature by the combustion gases the heat loss from 
the water in the tank to the air ?owing through said air?ow 
passage is sufficient to prevent said predetermined tempera 
ture from being exceeded. ’ 

2. A warm air developing unit as claimed in claim 1 and in 
cluding an upwardly extending outer'casing surrounding and 
spaced from said further wall to form a further air?ow 
passage. 

3. A warm air developing unit as claimed in claim 2 and 
wherein said air inlet ducting passes through said further wall 
to communicate with said further airflow passage. 

4. A warm air unit as claimed in claim 2 and wherein the air 
outlet‘opening receives air from the air?ow passage and the 
further air?ow passage. ‘ ' 


