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UNITED sTATEs 

1,961086 

PATENT OFFICE 

1,961086 
BURNER, 

Ralston M. Sherman, Glastonbury, and Frederick 
F. Neumann, West Hartford, Conn, assignors 
to The Silent Glow Oil Burner Corporation, 
Hartford, Conn, a corporation of Connecticut 

Original application August 4, 1930, Serial No. 
473,022. Divided and this application Febru 
ary 6, 1934, Serial No. 709,954 

10 Claims. 

This invention relates to burners and more par 
ticularly though not exclusively to What are com 
monly termed combustion tube burners. The lat 
ter are usually provided with one or more com 

5 oustion chambers having perforated tubular walls 
through which a r enters to mix with fuel va 
por ascending from a fuel space at the bottom of 
the chamber, the mixture being burned in the 
combustion chamber and a blue flame issuing 

10 from the upper open end thereof. Such burners 
are commonly employed in connection with a sin 
gle fuel-supply source such as oil or other liquid 
fuel which is supplied to or has connection with 
a fuel groove or trough immediately beneath the 

l5 combustion chamber. This application is a division of application, Se 
rial No. 473,022, filed August 4, 1930. ---- 
The objects of the invention among other things 

are to improve the construction of burners of 
20 this type, increase their utility by making them 

adaptable to a wider range of service and to de 
crease the starting interval or period required 
for pre-heating when employed with liquid fuel. 
These and other objects of the invention Will 

be best understood by reference to the follow 
ing description when taken in connection with 
the accompanying illustration showing one Spe 
cific embodiment thereof, while its scope will be 
more particularly pointed out in the appended 
claims. 

In the ilustrated embodiment of the invention, 
the burner is so constructed that it will operate 
with complete efectiveness for either long or 
short intervals from a supply of either liquid 
fuel or gaseous fuel, and the connections are such 
that either liquid or gaseous fuel may be Sup 
plied at will so that the burner may be operated 
exclusively from a source of liquid fuel supply 
or from a source of gaseous fuel supply, or its 
operation at one time when supplied with gaseous 
fuel may be followed without interruption by its 
operation with liquid fuel, or Vice versa. 
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The ordinary combustion tube burner, when 
supplied solely with liquid fuel, has certain dis 
advantages which limit its field of usefulness. 
In starting a burner of this type from a cold 
condition it is necessary to pre-heat the burner 
Walls before finally turning on the full continu 
ing supply of the liquid fuel so that some vapori 
Zation of the fuel will take place when it reaches 
the fuel space and the rising vapor ignites with 
the incoming air in the combuston chamber. 
One common method of pre-heating is to pro 

vide the fuel groove with an asbestos or other 
wick, which is first saturated with oil or other 5 5 

(C. 158-11) 

priming fluid and then lighted by a taper. After 
an interval of pre-heating suficient to cause a 
vaporization of a portion of the liquid fuel reach 
ing the fuel groove, the supply is then turned on. 
As the temperature rises, the walls of the groove 60 
and adjacent passages become more highly heated 
and an increasingly greater proportion of the 
fuel reaches the groove in vaporized form and 
finally, after the lapse of a substantial interval, 
the fuel reaching the fuel space or spaces is com- 65 
pletely vaporized and an intensely hot blue flame 
results. 
The prolonged interval required for the pre 

heating before the burner can be brought to 
its full heating capacity, which may be termed 70 
the starting interval, is a serious drawback to 
the more general use of this type of burner. 
Due also to the fact that the oil or other fuel 
is delivered in liquid form and must be vaporized 
by the heated surrounding walls of the burner 75 
before it can be ignited in the combustion cham 
ber, the heating effect of a burner of given size 
is limited and, while it may be ample for ordinary 
purposes, if an especial occasion arises calling 
for a more intense heat, the burner cannot be 80 
forced beyond a given point by merely increasing 
the rate with which liquid fuel is supplied. 

In the described embodiment of the invention, 
if it is desired to operate the burner with liquid . 
fuel, the starting interval may be cut down to 85 
a relatively short period by first turning on and 
igniting the gas from the source of gas supply 
which will immediately develop the full heating 
capacity of the burner and will quickly raise 
the temperature of the burner walls to a point 90 
suficient to fully vaporize the oil. Accordingly, 
the latter, without the long delay heretofore nec 
essary, may be quickly turned on and the gas 
shut off, almost immediately reaching the full 
oil-heating capacity of the burner under the 95 
supply of liquid fuel, thereby eliminating in large 
measure the disadvantage due to a prolonged 
Starting interval. 
On the other hand, where it is desired usually 

to operate the burner under liquid fuel but at 100 
times to Operate it under, conditions of more 
intense heat than could be obtained by liquid 
fuel, the latter may be shut of and the gas 
turned on to force the burner beyond its liquid 
fuel heating capacity and to give whatever degree 105 
of flame may be called for. 
The construction of the burner which qualifies 

it to burn either type of fuel adapts it to a wide 
range of conditions. If gas is readily available 
and relatively economical it may be employed 13 
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2 
primarily with gas, and liquid fuel may be drawn 
from a source of liquid fuel Supply only on those 
occasions when, as often happens, the gas supply 
may fail or be inadequate. If, as is usually the 
case, liquid fuel is more economical than gas, 
the burner may be primarily operated from the 
source of liquid fuel and operated with gas only 
for pre-heating or when the liquid fuel Supply 
is depleted or not available, or when a special 
occasion arises for forcing the burner beyond a 
heating capacity which is obtainable fron the 
liquid fuel. On the other hand, the burner may 
be operated at will exclusively by liquid fuel or 
exclusively with gas, as circumstances may 
demand. 

Referring to the draWings: 
Figure 1 is a plan view of a burner embodying 

one form of the invention, the cover plates for 
the air spaces or chambers being partly broken 
away to better show the construction of the base 
member; - 

Fig. 2 is a vertical sectional elevation on the 
line 2-2 of Fig. 1; 

Fig. 3 is a fragmentary view comprising a 
sectional elevation on the line 3-3 of Fig. 1; 

Fig. 4 is an elevation of a burner similar to 
that illustrated in Fig. 2, showing its connection 
to the sources of liquid and gaseous fuel Supply 
and the controlling Valve therefor; 

Figs. 5 and 5a show sectional plans on the 
lines A-A and B-B in Fig. 4 respectively rep 
resenting the position of the valve When gas is 
supplied to the burner with the oil supply cut off; 

Figs. 6 and 6a show similar sections with the 
valve in the position of Supplying both liquid fuel 
and gaseous fuel; 

Figs. 7 and 7a show similar sections With the 
valve in the position in which liquid fuel is sup 
plied to the burner with the gas supply cut off; 
and 

Figs. 8 and 8a show similar sections with the 
valve in the position in which both gas and 
liquid fuel are shut of from the burner. 
Referring to the drawings (Figs. 1, 2 and 3) and 

to the embodiment of the invention which is Sub 
mitted for illustrative purposes, the burner is 
provided with a base member 1 having an outer 
annular plate 3 and an inner annular concentric 
plate 5, connected one to the other by a series of 
webs 7, herein four in number, and providing for 
an annular air admission space 9 between the 
plates. 
The inner plate 5 is provided with a central air 

admission opening 11 surrounded by an upturned 
ring-like flange 13, the outer edge of the inner 
plate 5 having also an upturned ring-like flange 
15 spaced from but concentric with the fiange 
13. The flanges 13 and 15, together with the bot 
tom plate 5, form a relatively wide annular com 
partment or channel, on the bottom of which 
there is provided a raised annular lip 17 separat 
ing the compartment into an outer fuel space 
defined by the groove 19 and an inner vaporizing 
space 21, to which latter liquid fuel, such as oil, 
may be delivered by the pipe connection 21" 
through the opening 23 in the bottom of the plate. 
The annular lip 17 constitutes a bafie which nor 
mally prevents the direct flow of the fuel in liquid 
form from the opening 23 to the fuel groove 19, 
the travel thereto of the vaporized liquid fuel talk 
ing place, however, without hindrance over the 
top of the raised lip. The bottom of the vaporiz 
ing space within the annular lip constitutes a flow 
plate over which any liquid fuel entering the burn 

1,961,086 
er must flow, and by which, when the burrier is 
heated, it is readily vaporized. 
The outer annular plate 3 is also constructed 

to present an ou ter fuel groove 25 formed between 
upright spaced annular flanges 27 and 29 on said 
plate. Connected to one of the fuel grooves or 
Spaces, and herein through the outside fiange 
27 to the outer fuel groove 25, is a pipe connec 
tion 31 for Supplying gaseous fuel to the burner. 
The outer fuel groove 25 is connected to the in 
ner fuel groove 19 by means of supply ducts 33 
(Fig. 3) formed in the webs 7, so that free circu 
lation takes place throughout both fuel grooves 
of either vaporized liquid fuel supplied through 
the pipe 21" or gaseous fuel supplied through the 
pipe 31. 
The top of the vaporizing chamber is closed 

except for the direct escape of vaporized fuel to 
the fuel Space 19 by a removable animula cover 
plate 35, the under Side of which is grooved to 
seat on the upper edge of the flange 13 with a 
preferably close fit. The walls of the cover plate 
extend outwardly, and herein also downwardly, 
Over the vaporizing compartment and the annu 
lar lip, but are spaced vertically from the latter 
to provide an annular passage from the vapor 
izing compartment to the fuel space, so that any 
vaporized fuel may pass directly over the lip be 
tween the latter and the cover plate and into the 
fuel Space 19. 
Above the lip 17 the cover plate is provided with 

an upturned flange 37, within which there is Sup 
ported a perforated sheet metal cylinder 39. A 
Similar but larger concentric cylinder 41 is re 
movably Seated on the Outer shouldered edge of 
the flange 15 so that there is provided between 
the two cylinders the elongated combustion cham 
ber 43 aligned With and constituting an exten 
Sion of the underlying fuel Space 19. Concentric, 
spaced, perforated sheet metal cylinders 45 and 
47 are likewise removably Seated on the shoul 
dered edges of the flanges 27 and 29 respectively, 
providing between them the combustion chamber 
49 bearing a relation to the Outer fuel Space 25 
similar to that of the combustion chamber 43 to : 
the fuel space 19. It will be understood that the 
perforations in the Sheet metal cylinders are dis 
tributed throughout substantially the entire sur 
face thereof, a small perforated area only being 
shown in Fig. 2. It will also be understood that 
these perforations may be of any shape, Size or 
arrangement to provide Suitable air admission 
openings for the combustion chambers. 
A removable cover plate 51 is provided with its 

edges resting Upon the tops of the sheet metal 
cylinders 41 and 47 to close the top of the alnular 
air Space therebetween, and a disc-shaped closure 
plate 53 with its edges resting on the upper edges 
of the cylinder 39 is similarly provided to close 
the top of the central air chamber, leaving, how 
ever, annular openings in the tops of the two 
combustion chambers 43 and 49 for the escape 
of the products of combustion. The closure plates 
51 and 53, if desired, may be provided with one 
or more apertures to permit the partial escape - 
of air therethrough. 
To render the burner efective for either liquid 

or gaseous fuel, the bottom of the combustion 
chamber 43 is separated from the top of the fuel 
space by a wall or partition in the form of a plate 
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4 55, and the combustion chamber 49 from the fuel 
space 25 by a plate 57, the plate 55 being provided 
with a series of restricted orifices 59 or their equiv 
alent, and the plate 57 With a Series of orifices 
61. The Size, number and arrangement of these 
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4 
ters the burner above the bottom of the outer fuel 
groove 25 so that, if during the starting of the 
burner liquid fuel is admitted to the vaporizing 
space and allowed to pass over the lip 17, liquid 
fuel may enter both fuel grooves and a shallow 
body of liquid fuel may gather in the bottom of 
said grooves and be retained therein until Va 
porized without intereference with the free, con 
current admission of gaseous fuel to the fuel 
grooves and the combustion chambers from 
said fuel supply pipe. 
The claims herein presented relate to a burner 

having provision for a supply of liquid fuel and 
a supply of gaseous fuel. Features relating to the 
construction of the burner per se, apart from the 
nature of the fuel supply, are claimed in our ap 
plication, Serial No. 473,022, of which this is a 
division. 
While we have herein described for purposeS 

of illustration one specific embodiment of the 
invention and one particular application thereof, 
it is to be understood that extensive deviations 
from and changes in the ilustrated form may be 
made and applications thereof other than here 
in illustrated may be utilized, all without de 
parting from the spirit of the invention. 
While the oil supply is herein shown as deliv 

ered to the inner fuel groove and the gas supply 
to the outer fuel groove, our invention as to the 
delivery of the liquid fuel and the gas contem 
plates the delivery of the two fuels at any point, 
or points, which may be suited to the construction 
of the particular burner to which the invention 
is applied. 
We Cain: 
1. With a combustion tube burner having a baSe 

including a fuel groove and surmounted by a pair 
of perforated combustion tubes forming between 
them a combustion chamber communicating With 
said fuel groove, the combination of a source of 
gaseous fuel supply, a source of liquid fuel Sup 
ply, and means including a common controlling 
valve for connecting said burner with either 
source of supply to the exclusion of the other, 
said valve in changing from one source of Sup 
ply to the other providing for a continuance of 
the established supply from one source until the 
supply from the other source has been established, 
and said means connecting the source of liquid 
fuel supply to the burner by way of the fuel groove 
of its base. 

2. With a combustion tube burner having a base 
including a fuel groove and surmounted by a pair 
of perforated combustion tubes forming between 
them a combustion chamber, the combination of 
a source of liquid fuel supply, a Source of gaseous 
fuel supply, and connections including coordi 
nately related valve means for controlling said 
Sources to connect the burner for delivery there 
to of either gaseous or liquid fuel to the exclusion 
of the other, said means, in changing from one 
source of supply to another, providing, for a con 
tinuance of the established Supply fron One Source 
until the supply from the other source has been 
established, and said means connecting the source 
of liquid fuel supply to the burner by way of the 
fuel groove of its base. 

3. With a combustion tube burner having 
spaced perforated walls presenting between them 
a combustion chamber, a base having an endless 
vapor distributing chamber beneath and open 
ing into said combustion chamber and a vapor 
izing chamber communicating with said vapor 
distributing chamber, the combination of a sorce 
of liquid fuel supply, a source of gaseous fuel 
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supply, connections for delivering liquid fuel from 
said liquid fuel source to the vaporizing chamber, 
connections for delivering gaseous fuel from said 
gaseous fuel Source to be burned in Said combus 
tion chamber, and coordinately related valve 
means for controlling said sources to connect the 
burner for delivery thereto of either gaseous or 
liquid fuel to the exclusion of the other, said 
means, in changing from one source of supply 
to the other, providing for a continuance of the 
established supply from one source until the sup 
ply from the other source has been established. 

4. A combustion tube burner having inner and 
outer, spaced, perforated, combustion tubes pre 
senting between them a combustion chamber, a 
base having an endless vapor-distributing space 
beneath and opening into said combustion cham 
ber, said base having also an inner vaporizing 
space and an open communicating passage con 
necting the same with said vapor-distributing 
Space, said base being provided with a removable 
covering wall covering said vaporizing space and 
Said passage whereby, when said cover is re 
moved, the fuel spaces comprising the vaporizing 
space, fuel distributing space and all connecting 
passages are open and exposed, a source of liquid 
fuel Supply, a source of gaseous fuel supply, means 
for delivering liquid fuel from said liquid fuel 
supply to the vaporizing space, means for deliv 
ering gaseous fuel from said gaseous fuel Sup 
ply to be burned in the combustion chamber in 
dependently of said vaporizing space, and said 
base having means between the fuel delivery and 
the fuel-distributing space impeding the flow of 
liquid thereto while permitting the direct pas 
Sage of vaporized fuel thereto. 

5. With a combustion tube burner having a 
pair of perforate combustion tubes forming be 
tween them a combustion chamber and a base 
member having a fuel receiving Space beneath 
the combustion chamber, the combination of a 
Source of liquid fuel Supply, a source of gaseous 
fuel Supply, and connections including coordi 
nately related valve means for controlling said 
sources to connect the burner for delivery thereto 
of either gaseous or liquid fuel to the exclusion of 
the other, said means, in changing from either 
source of supply to the other, providing for a 
continuance of the established supply from one 
Source until the supply from the other source has 
been established. 

6. With a combustion tube burner having a 
pair of perforate combustion tubes forming be 
tween them a combustion chamber and a base 
member having a fuel receiving space beneath 
the combustion chamber, the combination of a 
Source of liquid fuel supply, a source of gaseous 
fuel supply, and connections including coordi 
nately related valve means for controlling said 
Sources to connect the burner for delivery there 
to of either gaseous or liquid fuel to the exclusion 
of the other, Said means, in changing from either 
Source of Supply to the other, providing for a 
continuance of the established supply from one 
Source until the Supply from the other source has 
been established and said means further pro 
viding for variations from no delivery to full de 
livery of gaseous fuel alone, and for variation 
from full delivery to no delivery of liquid fuel 
alone. 

7. A combustion tube burner having inner and 
outer, spaced, perforated combustion tubes pre 
senting between them a combustion chamber, a 
base having an endless vapor distributing space 
beneath and opening into Said combustion cham 
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ber, said base having also a vaporizing chamber 
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and an open communicating passage connecting 
said chamber and opening into Said vapor dis 
tributingSpace, said base being provided with a re 
movable covering wall covering Said vaporizing 
chamber and said passage, whereby when said 
cover is removed the fuel spaces, comprising the 
vaporizing chamber, fuel distributing Space and 
said connecting passage, are open and exposed, a 
source of liquid fuel supply, a source of gaseous 
fuel supply, means for delivering liquid fuel from 
said liquid fuel supply to the vaporizing Space, 
and means for delivering gaseous fuel from said 
gaseous fuel Supply to be burned in the combus 
tion chamber independently of Said vaporizing 
SpaCe. 

8. A burner of the class described comprising a 
pair of perforated, tubular members forming be 
tween them a combustion chamber, a base mem 
ber having upstanding Walls and having an end 
less vapor distributing chamber beneath and 
communicating with the combustion chamber 
and having a vaporizing chamber to which the 
liquid fuel Supply is delivered, Said vaporizing 
chamber communicating with the vapor distribu 
uting chamber permitting the direct flow of va 
porized fuel to the latter, said base having means 
for impeding the flow of liquid fuel from the va 
porizing chamber to the vapor distributing cham 
ber comprising a wall raised above the bottom 
of the vaporizing chamber and extending entirely 
around Said vaporizing chamber, the top of Said 
Wall being at a lesSer height vertically than the 
walls of said base forming the vapor distributing 
chamber, a source of liquid fuel supply, a source of 
gaseous fuel Supply, means for supplying liquid 
fuel to the vaporizing chamber, and means for 
Supplying gaseous fuel to be burned in Said com 
bustion chamber. 

S 
9. A combustion tube burner having a pair of 

perforated, concentric, vertically arranged, com 
bustion tubes forming between them a combus 
tion chamber, a base having Spaced, upstanding 
walls and a bottom wall forming an endless fuel 
groove beneath and communicating with the 
combustion chamber, said base having a vapor 
izing chamber provided with a lateral passage 
communicating with Said fuel groove, a remov 
able cover plate for said vaporizing chamber, a 
source of liquid fuel supply, a source of gaseous 
fuel supply, means for supplying liquid fuel to 
said covered vaporizing chamber, and gas sup 
ply means for delivering gaseous fuel from said 
Source of gaseous fuel Supply to Said fuel groove 
comprising a gas supply conduit having a de 
livery orifice above the bottom wall of said fuel 
groove. 

10. A combustion tube burner having a pair of 
perforated, concentric, vertically arranged, com 
bustion tubes forming between them a combus 
tion chamber, a base having Spaced, upstanding 
walls and a bottom wall forming an endless fuel 
groove beneath and communicating with the 
combustion chamber, a source of liquid fuel sup 
ply, a source of gaseous fuel Supply, means for 
supplying liquid fuel from said liquid fuel supply 
source to the base and Said fuel groove to be va 
porized and burned in Said combustion chamber, 
and means for delivering gaseous fuel from Said 
source of gaseous fuel supply to said fuel groove 
having a gas supply orifice above the bottom wall 
thereof also to be burned in said combustion 
chamber. 

RALLSTON MI. SHERMAN. 
FRIEDERICK. F. NEUMANN. 
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