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this invention relates to improvements in in 
terval combustion appratus, and it consists 
of the constructions, combinations and arrange 
ments herein described and claimed. 
An object of the invention is to provide an 

internal combustion apparatus particularly 
adapted to the purpose of heating dwellings and 
other buildings, as well as the purpose of pro 
viding a heated fluid applicable to other and 
possibly not allied purposes. 
Another object of the invention is to provide 

an internal combustion apparatus which includes 
a part generally denoted the heat source which 
embodies provisions for commingling the products 
of Combustion of a burner with volumes of air 
for the purpose of producing a heated fluid to 
be circulated in a heating system or diverted 
to any other desired purpose. 
A further object of the invention is to provide 

a heating System for dwellings and the like, in 
which system the heat Source and the instru 
mentalities connected with it comprise one of 
the outstanding features. 
Other objects and advantages will appear in 

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

Figure 1 is a diagrammatic sectional view il 
lustrating what is herein known as the vacuum 
System, the details of the heat source being 
clearly shown. 

Figure 2 is a sectional view of the heat source, 
illustrating slight modifications in internal struc 
ture, and showing a variation in the use of the 
heated fluid, namely for the purpose of heat 
ing an Owen. 

Figure 3 is a diagram illustrating a further 
modification of both the heat source and heat 
ing System, the adaptation being to what is com 
monly known a hot air heating system for dwell 
lingS. 

Figure 4 is a detail sectional view of a part of 
the fluid conduit in Figure 2, illustrating one 
type of thermostat capable of use in conjunction 
with the damper control. 
One of the underlying purposes of the in 

vention is to utilize a combustible fluid to the 
best advantage, SO that there will be a mini 
mum of loSS of heat units by radiation, improper 
burning of the fuel etc., all to the end of pro 
ducing a heated fluid capable of being conducted 
through conduits for heating dwellings either di 
rectly or indirectly, or for Serving other pur 
poses, for example heating an oven. In its 
general aspects the apparatus 1, herein known 
as the heat source, is fundamentally the same 

in each of the several forms of the invention dis 
closed, but in each form SOme necessary modia . 
fications are embodied, making the apparatus 
or heat source more appropriate to the specific 
Se. 
Attention is first directed to Figure 1 which 

illustrates the apparatus 1 in conjunction with 
a vacuum heating system 2. The apparatus 1 
comprises a casing 3 which obviously may be of 
any desired shape, this being surmounted by a 
cover 4 which comprises the foundation plate 
for a pair of concentric cylinders 5, 6, the cylin 
der 5 being the enclosure for a certain burner 
chamber later described 

It is not essentise to the invention that the 
members 5, 6 be cylindrical. In practice they 
may have other CrOSS Sectional shapes and will 
serve the purpose3 of the invention equally as 
well. The outer cylinder 6 is open at the top 
as at . So as to provide an ample entrance for 
atmospheric air. Air is continuously drawn in 
at the entrance by the working of the system 
as presently appears, it being remembered that 
the system is of the so-called vacuum type. 
The inner cylinder 5 has a top closure 8 which 

has connection with a conduit 9 which leads to 
all parts of the heating system 2. While con 
sidering the heating System it may be pointed out 
that a radiato 10 is connected at one end with 
the conduit 9 as at 11, and at the other end with 
a return pipe 12 which communicates with the 
inlet 13 of a centrifugal fan 14 or other blast 
forming means. This fan is revolved within a 
housing 15 by any Suitable means, for example, 
an electric motor of suitable horsepower which 
is not disclosed. . 

Returning to the concentric cylinders 5, 6, it 
is noted in Figure that these are stood at their 
lower edges in concentric annular depressions 16, 
17 in the cover 4. The points of contact of the 
cylinders with the cover are intended to be made 
firm so that the cylinders will not move out of 
place when once erected. The annular space 18 
between the cylinders 5, 6 has communication 
with the interior of the Casing 3 through a Series 
of holes 19 in that part of the cover 4 appearing 
between the bottom edges of the cylinders. , 
The specific and probably obvious purpose of 

the holes 19 is to admit the atmospheric air 
originally received at the entrance 7, to a burner 
20. The air supports the combustion of the fuel 
which in this instance is furnace oil. The oil 
is delivered to a nozzle 21 by a fuel pump 22 of any preferred design, this pump being operated 
in common with the fan 14 by a belt 23 Or Such 

80 

65 

70 

75 

80 

85 

90 

O 

105 

O 



other driving connection as may be decided upon. 
- The belt is applied to pulleys respectively on the 
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fan and pump shafts. 
The speeds of rotation of both the fan i4 and 

pump 22 will depend to a large extent on the 
particular types employed as well as the specific 
requirements of a given installation. However, 
one example of the speed ratios is 1750 R. P. M. 
for the fan 14 and approximately 1000 R. P. M. 
for the pump 22. In this particular installation 
the fan 14 is driven directly from the motor (not 
shown). The pulleys on the fan and pump shafts 
are of such ratios that the pump works about two 
thirds the speed of the fan. 
A bracket 24 appropriately supports the nozzle 

21 in the center of a rather large aperture 25 in 
the top 26 of a bonnet 27. This bonnet is ap 
propriately secured in an opening 28 of the re 
quired size in the cover 4. 
There should be an air seal around the bonnet 

27, that is to say in the joint between the bonnet 
and the opening 28. This confines all of the air 
admitted at the holes 19 to the central aperture 
25 and to a radial series of angled outlets 29. The 
intervening parts of the bonnet 27 occurring in 
the zone of the Outlets 29 produce biased vanes, 
which have the result of giving the air a Swirling 
motion, tending to confine it in a somewhat com 
pact volume within a burner chamber 30 into 
the bottom of which the burner 20 is directed, 
said chamber therefore being the receiver means 
for the products of combustion. 
This burner chamber, somewhat like its adjoin 

ing members, is a cylinder which is fixedly stood 
On the cover 4. However, the instant relation 
ship of the chamber 30 to the cylinders 5, 6 is 
eccentric because of the introduction of a pipe 31 
which affords communication between the in 
terior of the fan housing 15 with the interior of 
the cylinder 5. This eccentric relationship is 
not necessarily adhered to in practice, and as a 
matter of preference would be replaced by a con 
centric relationship of all three cylinders. The 
advantage of Such a relationship would be an 
equal distribution of fluid in the cylinder 5 around 
the chamber 30. As observed in Figure 1, the top 
of the chamber 30 is open and communicates di 
rectly with the interior of the cylinder 5. The 
products of combustion are thus discharged di 
rectly into the volume of air driven into the 
cylinder 5 by the fan 14, the mixture producing 
what is herein known as the heated fluid. The 
fan current past the open end of the chamber 30 
aids in drawing out the products of combustion. 
A flue 32 joins the pipe 31 at the general place 

of connection of the latter with the outlet of the 
fan housing 15. Some of the exhausted gases 
withdrawn from the system 2 by the fan 14 are 
discharged into the flue 32 and in turn to atmos 
phere, the remainder being driven into the pipe 
31 for mixture with Volumes of heated fluid and 
Subsequent circulation in the system. w 
This partial elimination of exhausted gases 

and mixture of the remainder with volumes of 
fresh air is a direct result of the adjustments of 
a damper 33 pivoted across the pipe 31. It can 
readily be understood that if the damper 33 were 
closed entirely, the suction set up at the inlet 13 
of the fan housing would be of such a degree as 
to compel a maximum induction of atmospheric 
air at the holes 19, bearing in mind that the 
Suction in the return pipe 12 must be traced 
through the radiator 10, conduit 9, cylinder 5, 
chamber 30 and burner 20. 
Under the same circumstance, the action of the 

. 1948,053 
fan 14 would be to drive all of the so-called ex 
haust gases into the flue 32 and so out to atmos 
phere, remembering that the damper 33 is closed. 
In this respect the flue 32 provides a bypass. 
This would obviously constitute a very in 

eficient operation, first from the standpoint of 
driving to atmosphere through the flue 32 large 
volumes of heated gases; and second from the 
standpoint of supplying the burner 20 with so 
much air as to blow the fame out. With these 
understandings it becomes necessary to adjust 
the damper 33 in order to arrive at an eficient 
balance of operation. Such an adjustment of 
the damper 33 is approximately half way be 
tween its fully open and closed positions. Re 
membering that the suction of the fan 14 is felt in 
the inner cylinder 5 it is easy to understand that 
considerable volumes of exhaust gases are drawn 
in at the pipe 31 to commingle in the cylinder 5 
with a relatively small volume of atmospheric 
air received at the holes 19. Some of the ex 
haust gas will naturally escape at the fue 32, but 
this will be so inconsiderable as to not noticeably 
affect the economical operation of the apparatus. 
By virtue of the fact that the chamber 30 con 

tains a large flame it is apparent that the walls 
of the chamber will become very hot. The gases 
passing around the chamber 30 will be heated 
by the contact, soon to actually commingle with 
the gases evolved in the chamber 30 and dis 
charged at the open top, all to the end of 
producing a heated fluid. 
The inner cylinder 5 will also become heated, 

and inasmuch as the air passing down the an 
nular space 18 comes in contact with the cylin 
der 5 said air will become preheated thus con 
Serving the heat. The space 18 constitutes an 
air jacket which insulates the cylinder 5. As is 
common in practice, the fuel is ignited by a spark 
plug 34 which is Supplied with high tension cur 
rent from a suitable source 35. The spark plug 
is secured in the top 26 and assumes the posi 
tion at the side of the nozzle 21, well out of the 
ZOne of the flame. In practice the actual flame 
appears about 3' from the tip of the nozzle, the 
intervening atmosphere being gaseous. 
Attention is next directed to Figure 2 in which 

a number of parts are substantially like corre 
Sponding parts in Figure 1, and are therefore 
designated by corresponding numerals without 
a repetition of the description. The chief dif 
ferences reside in the nature of the system 2 and 
in the mode of control of the fluid within the 
casing 3. - 
The conduit 9, instead of leading to the ra 

diators of a dwelling, leads to an oven 36 which 
is intended to be heated by the fluid. A pipe 
37 conveys the exhaust fluid to atmosphere. 

Instead of the burner 20 being directly sup 
plied with air from the holes 19 the bonnet 27 
is entirely closed off underneath from the casing 
3 by means of a branch or bypass 38 extending 
off to one side of the pipe 31. This pipe simply 
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connects the interior of the inner cylinder 5 with 
the outlet of the fan housing 15. There is no 4 
equivalent of the flue 32, unless it is the pipe 37, 
and the housing inlet 13 communicates directly 
with the interior of the casing 3, rather than 
with an exhaust return pipe as before. 

Situated in the pipe 31 in such a manner as 
to control the pipe as well as the branch 38 is a 
pair of dampers 39, 40. The damper 39 acts in 
the capacity of a throttle while the damper 40 
acts as a deflector. The pivots of these dampers 
have levers 41, 42 extending off to a place of con 
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1,948,058 
nection with a rod 43 which extends out from 
the arm 44 of a thermostat 45 (Fig. 4). 
This thermostat may comprise any known 

stack type, but for illustration is shown as con 
sisting of a bi-metallic strip wound in a spiral 
(Fig. 4) anchored at one end as at 46 and con 
nected at the other to a revoluble shaft 47, one 
end of which carries the arm 44 already referred 
to. A WCight 48, adjustable on an extension of 
the arm, balances the rod 43 depending from 
the opposite end of the arm and therefore en 
ables the operation of the thermostat 45 (Fig. 
4) with the utmost freedom. 
Assume the heat of the fluid discharged into 

the conduit 9 as being excessive. The resulting 
expansion of the bi-metallic strip 45. (Fig. 4) 
causes a rotation of the shaft 47 counter-clock 
wise, with a consequent lowering of the rod 43, 
a turning of the throttle 39 toward its erect 
position and a turning of the deflector 40 toward 
a closing position in respect to the branch 38. 
The effect in Operation is an increased Supply 

of air through the pipe 31 to the interior of the 
cylinder 5 but the maintenance of a substantial 
ly constant volume of gas to the burner 20. The 
pump 22 operates uniformly to Supply the noz 
zle 21 with a substantially constant volume of 
oil, and since there is no ordinary variation in 
the oil supply it is obviously necessary to keep 
the air supply by way of the branch 38 substan 
tially constant in Order to maintain a given 
intensity of the flame. 
The result of the increased volune of air ad 

mitted by way of the pipe 31 will proportion 
ately cool the gas supplied to the conduit 9. 
The resulting contraction of the bi-metallic strip 
45 Will rotate the Shaft 4 clockwise, raise the 
rod 43 and reinstate the dampers 39, 40 in more 
or less the former position. Should the tempera 
ture of the fluid in the conduit 9 drop to lower 
degrees, there would be a still further closing 
of the throttle 39 to shut of more of the Out 
side air from the cylinder 5 and so give pre 
dominance to the heated gases discharged from 
the chamber 30. 

But conformable with the further closing of 
the throttle 39 the deflector 40 moves out far 
ther toward the left So as to compensate by its 
extension for the reduced volume of air per 
mitted to escape past the throttle 39. The re 
sult of the action of the deflector 40 is to keep 
Substantially constant the volume of air di 
rected to the burner 20. Under any circum 
stance the air discharged by the pipe 31 into 
the cylinder 5 is deflected toward the chamber 
30 by a baffle 5 situated approximately as shown 
in Figure 2. 

Reference is next made to Figure 3. This is 
a system intended for use in dwellings having 
what is known as a hot air heating system. Such 
parts as correspond with the apparatus 1 al 
ready described are identified by correspond 
ing numerals, but the modified parts comprise 
the following:-A pipe 49 leads to a register (not 
ShOWI) to Supply a room. With heated air, while 
a pipe 50 conducts cooled air from the room to a 
container 51 with the outlet 52 of which the 
pipe 49 connects and in which all of the heating 
apparatus is situated. 
A motor driven fan 53 sets up a circulation as 

best denoted by arrows a. The fan 14 sets up a 
current in the pipe 31 as before, causing a dis 
charge of the heated fluid into the conduit 9 
largely on the principle of the system in Figure 
2. The pipe 9, now actually comprises a mani 

3 
fold, between which and another manifold 54 a 
series of tubes 55 extends. . The heated fluid is 
circulated as denoted by the arrows b. 
Atmospheric air is admitted to a chamber 

which is the equivalent of the casing 3 through 
an air inlet tube or opening 56. This air is 
supplied to the burner 20. A flue is arranged 
concentrically of the tube 56, and since this 
agrees in purpose to the flue 32 in Figure 1 it is 
similarly identified 32. The tube 56 is of ap 
preciable length and not so much larger in diam 
eter than the flue 32 which it encloses. The re 
Sulting constricted air passage confines the in 
coming air to close quarters and is hereby pre 
heated before admission to the container 51. The degree of preheating is governed by a damp 
er in the pipe 31. The heat content of the flue 
32 increases as the damper is tilted toward the 
flue, and in practice best positions of the damper 
are established whereat proper volumes are di 
rected into the cylinder 5 and into the flue 32. 
Of necessity only fresh air can be circulated in 
the pipes 49, 50 and the room of the dwelling 
with which these connect. The heated fluid is 
confined to the circulatory system comprising the 
ipes 31, 9, tubes 55 and manifold 54. 
Staggered baffles 57 extend toward the tubes 

55 from opposite sides so as to lead the fresh air 
(arrows a) Over a tortuous course and so insure a 
thorough exchange of heat. The uppermost one 
of these bafles extends out from a wall 58 which is 
a continuation of the left side of the casing 3. 
This Wall also constitutes a baffle, inasmuch as 
it aids in compelling the fresh air stream to pass 
down beside the cylinder 5 before reaching th 
outlet 52. 

In Operation, the System in Figure 3 will be 
largely on the order of that in Figure 1. The 
fan 14 propels the gas and maintains a flow 
through a conduit System which, instead of in 
cluding the radiator 2 now includes the tubing 
55 which is a Substantial equivalent. 

However, instead of having the tubing 55 situ 
ated off in a room by itself, it is confined to the 
container 51 (Fig. 3) in common with the rest 
of the apparatus, to be contacted by an inde 
pendent current of air which is independently 
circulated through the remote room by the fan 
53. Thus it will be seen that, as previously stated, 
although each modification involves peculiar 
ities of construction yet an underlying principle 
prevails to the end of mixing the high tempera 
ture products of combustion with volumes of air 
to produce a heated fluid, said fluid being later 
employed to warm other volumes of fluid con 
tacting the conduit system by which the heate 
fluid is conducted. 
While the construction and arrangement of the 

improved internal combustion apparatus is that 
of a generally preferred form, obviously modifica 
tions and changes may be made without depart 
ing from the spirit of the invention or the scope 
Of the claims. 

I claim:- 
1. A heating System comprising a conduit, a . 

cylinder with which one end of the conduit is 
connected, a fan housing having an inlet for at 
mospheric air and an outlet pipe connected with 
the cylinder, a fan revoluble in the housing for 
discharging air through the pipe into the cylin 
der, a fuel burner directed into the cylinder, a 
branch extending off from the pipe and carrying 
the burner, dampers in the pipe respectively ad 
jacent to the inlet to the branch and to the outlet 
of the fan, and a thermostat situated in the con 
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ly operating both damper, - 
R. Ahatasaroe apparatas Comparagina opera 

from having a top closure communicate with a 
condit, a Casin, a foundation plate proving a 

'an having a hole providing communication of 

a fan housing having a pipe connected with the 

Conduit to set up a suction in the inner cylinder, 
a fielburner mounted on and plate including a 

said hole, and an open ended chamber situated 
in the inner cylinder on said plate around the 
burner bonnet. 

3. Aheat source apparatus comprising an open 
ended outer cylinder, an inner cylinder spaced 
from the outer cylinder, a top closure for the in 
ner cylinder connectible with a conduit, a casing, 
a foundation plate covering the casing, providing 
a mounting for the cylinders and having a hole 
providing connanication of the casing with the 
space between the cylinders, an open ended 
chamber mounted on said plate within the in 
ner cylinder, a fan housing in the casing having 
an inlet communicating with the inside of the 
casting and an outlet pipe communicating with 
the inside of the inner cylinder, a branch at one 

Ibranda and being directed into the chamber, and 
a pair of danpers respectively in said pipes and 
adjacent to theinlet to the branch. 

4. In a heating system having a burner chan 
ber open at one end, a burner fixed at the oppo 
site end of the chamber to fall the chamber with 
its products of combustion, a cylinder spaced 
teccentrically around the burner charaber having 
said open end in Conntnication therewith, and 
a conduit with which the end of the cylindern 
jacent to said open end is connected; a blower 
oonnected to the other end of the cylinder at the 
large part of the eccentric space, setting up 
current through said large part alongside of the 
barner chasaber and past its open end to draw out 

5. A heating system comprising a burner 
eae end, a cylinder spaced around the burner 
dharberhaving said opening in innaediate corn 
annication therewith, a coaraonbotton for the 

tof Baid cylinder, a burner fixed in said botton to 
discharge its products of combustion into the 
burner chamber, a lower having its outlet at 

Carrent upwardly thru the botton into the cyl 
inter space in a substantially straight path be 

to raw out the products of coabastian, and a 

is connected to receive said current and the Coca 

S. Aheating system comprising abaner chara 
ber having an indininished opening at one end, 

chamber and cylinder closing of one end of said 
cylinder, a barner fired in said botton to dis 
charge its products of coatbustainto the burner 

the comanon bottoma to dischargets Current up 

in a substantially straightpath beside the barner 
dhanber and past said opening to draw out the 
products of coaibastion, a conduit with which 
the other end of the cylinder is connected to re 
of coabustion, a laraper operable in the lower 

and the drawing power of said current upon the 
products of corabustion, and a bypass into whichi 
sone of the tower current is then deflected by 
said danper. 

. A heating system comprising a container, a 

in a cylinder, a conduit communicating there 
with, a tube communicating with the conduit, a 
manifold Conmunicating with the tube and a pipe 
connecting the manifold with said cylinder, a . 
fuel burner discharging products of combustior 
into the cylinder, said container having an open 
ing admitting atmospheric air to a part of said 
container to supply the burner and produce a 
heated fluid, a fan in said system to circulate the 
heated fluid, a bypass connecting the discharge 
side of the fan with the atmosphere through said 
opening, and means in the pipe to govern the dis 
charge from the fan to variably defect said dis 
charge into the bypass. 

8. A heating system comprising a container, a 
staggered-ba?e arrangement in the container 
including a wall separating said arrangement 
from a space within the container, a plural-tube 
radiator transversely of said bafe arrangement 
which defines a devious air course around the 
radiator, air inlet means at one side of the con 
tainer and a fan for driving air through said 
'course over the wall into said space, an outlet 
pipe leading from said space, a burner apparatus 
located in said space Comprising a conduit con 
nected with one end of the radiator for supply 
ing hot gas, a manifold connected with the other 
end of the radiator for receiving the hot gas, a 
blower in connection with the manifold for driv 
ing the hot as back into the burner apparatus, 
and means to variably defect some of the hot gas 
from theast blower away from the burner appa 
ratu. 

S. Aheating systern comprising a container, a 
staggered-ba?e arrangementin the container in 
cluding a wall separating said arrangement from 125 
a space within the container, a plural-tube radii 
actor transversey of said ba?e arrangement which 
defines a devious air course around the radiator, 
air inletaeans at one side of the container an a 
fan for driving air through said course over the to 
was into said space, an outlet pipe leading from 
said space, a burner apparatus located in sail 
space conprising a conduit connected with one 
end of the radiator for supplying hot gas, a nani 
foldoonnected with the other end of the radiators 
for receiving the hot gas, a blower in connection 

flect gone of the hot gas from the last blower 
away from the burner apparatus, afue into which it 
and hot as is deflected, and a tube around the 
fue for adatting atmospheric air to the burner 
apparatas, aid tube being of apprecisible length 

1. in a heating systern, a burner apparatus 45 
for producing hottas, appellending to the burner 
apparatus and Constituting part of a hot gas 

flue for supplying the burner apparatus with air, 150 
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said tube being of appreciable length and defining 
a constricted air passage around the fue, and a 
damper in the pipe to govern the flow of the hot 
gas as regards said apparatus and flue, the degree 
of preheating of the air in said tube depending On 
the tilting of the damper toward said fue. 

11. A heating system comprising a container. 
and means to circulate fresh air therethrough, a 
circulatory system within the container compris 
ing a cylinder, a conduit communicating there 
with, a tube communicating with the conduit, a 

5 
manifold communicating with the tube and a 
pipe leading off from the manifold, a fuel burner 
discharging products of combustion into the cyl 
inder, said container having an opening admit 
ting atmospheric air to a part of said container 
to supply the burner and produce a heated fluid, 
a fan in said system with which the pipe is con 
nected to propel the heated fluid, and a flue con 
necting the discharge side of the fan with the at 
mosphere through said opening. 
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