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UNITED STATES PATENT office 
LIQUID FUEL BURNER AND THERMAL 

CONTRO, WALW-TEREFOR 
James L. Breese, Santa Fe, N. Mex, assignor to 

Oil Devices, Santa Fe, N. Mex, a limited part nership of linois 
Application September 18, 1941, serial No. 411,329 

6 Claims. (C. 158-91) 
... My invention relates to an improvement in 
hydrocarbon burners and has for one purpose to 
provide a burner for burning liquid hydrocarbon 
fuels which shall be simple, economical and ef 
cent in operation. 
Another purpose is to provide improved means 

for supplying a burner through a single passage 
or inlet member with all of the air necessary 
to support the primary combustion of the fuel. 
Another purpose is to provide improved means 

for regulating or cutting of the fuel supply in re 
sponse to heat conditions. . . . . 
Another purpose is to provide means for ad 

justing such regulating or cutoff feature. 
Other purposes will appear from time to time 

in the course of the specification. 
Illustrate my invention more or less diagram 

in 

Fig. 2 is a similar section through a variant 
form of the device; 

Fig. 3 is a section on the line - of Fig. 2; 
Fig. 4 is a section similar to Figs. 1 and 2 

through a variant form of the device; 
Fig. 5 is a section similar to Fig. 4 through a 

further variant form; estid 
* : Fig. 6 is an enlarged section taken on the line 

of Fig. 5. 
Like parts are indicated by like symbols 

throughout the specification and drawings. 
Referring to the drawings, generally indi 

cates a combustion chamber, herein shown in 
the form of a drum, having a bottom or base 
crition 2 and, if desired, a bottom body 3 of 

fire sick or the like, of any suitable material. 
It will be understood that the burner may be 

applied to a wide variety of heaters, furnaces 
and the like. I illustrate it, however, in Con 
nection with a water boilers having a central 
flue passage . I employ a single air and fuel 
inlet member having an outer portion , herein 
shown as vertical, and with an Open top, or any 
other suitable means for admitting air. It has 
a horizontal portion 9, which extends inwardly 
through the wall of the member , and is herein 
shown as terminating in a downward elbow 
axially aligned with the flue passage . 

Referring specifically to the form of Fig. 1, I 
illustrate fuel supply means in the form of an 
inlet passage from any suitable source of fuel 
not herein shown, which communicates, as at 2, 
with the bottom of the passage 9 and delivers 
a flow of liquid fuel along the bottom of the pas 

ii. 1 is a vertical axial section of the burner; 

O 

5 

matically in the accompanying drawings where 
20 

ployed for controlling or varying the flow of fuel. 
I illustrate a conventional valve 3, but it will be 
understood that any control means may be em 
Ed, such as float chambers familiar in this ed. 
It will be understood that the parts are so 

proportioned that all of the primary air neces 
sary for combustion is supplied by means of the 
passage 7 to the portion of the passage where , 
the liquid fuel flows, the inlet passage being of 
substantially greater capacity than is necessary 
for the mere supply of the liquid fuel to be 
burned. 
Any suitable means may be employed for de 

livering secondary air to the space within the 
drum . I illustrate, for example, in Fig. 2 inlet 
passages f and fs, which unite at the union or 
neck B and deliver outside air to the head , 
with its air discharge apertures . Thus, ade 
quate secondary air is supplied for the mixture 
of primary air and vaporized liquid hydrocarbon 
which is discharged from the downturned end 
0 of the passage 9. - 
Referring to Fig. 4, I illustrate a form of t 

control which includes an adjustable Invar 
20, secured to the hot end of the passage ), at 
the outer end of the downwardly turned portion 

50 

. I may employ any suitable adjusting means, 
but I illustrate the rod 20 as screw threaded at 
its end, as at 2, to receive adjusting and locking 
nuts 22. The rod is shown with a generally 
conic valve tip 23, opposed to a valve seat 24 at . 
the end of an inwardly extending fuel inlet 2. 
This fuel inlet may itself be adjustable, being 
screw threaded, as at 26, in relation to the fixed 
outer end wall 27 of the passage 9, 2 is any 
suitable collar surrounding and locked to the 
outer end of the passage 9 and supporting a 
stuffing box 29 for the end of the fuel supply line 
30. 3 f is a handle adapted for the conven 
lent rotation of the member 25, whereby the valve may be exteriorly adjusted. 

It will be understood that the tube is ex 
posed to substantial heat, and when it expands 
under heat, it opens oil flow by unseating the 
needle valve 23 from the seat 24. It will be un 
derstood, of course, that any additional oil flow 
control means may be employed, manual or autos 
matic, such as the conventional float valve. 

Referring to Figs. 5. and 6, I illustrate a safety 
device which may be applied to or employed with 
the form of any of the above described figures. 
The bucket arm 40 carries a bucket 45, aligned 
with the delivery end of the tube or nozzle 9. 

sages. Any suitable valve means may be em- The Spring 46 is effective normally to hold the 
  



2 
bucket arm and bucket in the full line position of 
Fig. 5 as long as the bucket is empty. The deliv 
ery of a predetermined quantity of liquid fuel to 
the bucket S is sufficient to overcome the tension 
of the spring it and cause the arm and bucket to 
fall to the dotted line position of Fig. 5. 

Associated with the inner end of the arm 4 is 
the worn 4, rotatable in the nut 42, on the fuel 
pipela, which is mounted in the stuffing box 2. 
he worn 4 terminates at its inner end in a valve 

element 4, herein shown as conic. It is opposed 
to a valve seat 44 in communication with the 
liquid fuel line a. It will be understood that 
the parts are so proportioned and the pitch of the 
worn is such that, when the bucket is and arm. 
4 are in the full line position of Fig. 5, the valve 
48 is in the position in which it is shown in Fig. 8, 
permitting the liquid fuel to flow from the liquid 
fuel supply line a into the fixed fuel pipe Oa. 
and thence into the member 4, which is screw 
threaded or otherwise adjustably mounted, as at 

, in relation to the outer end of the tube . 
It will be realized that, whereas I have described 

and illustrated a practical and operative device, 
nevertheless many changes may be made in the 
size, shape, number and disposition of parts with 
out departing from the spirit of my invention. I 
therefore wish my description and drawings to be 
taken as in a broad sense illustrative or diagram 
matic, rather than as limiting me to my precise 
showing. 
. The use and operation of my invention are as 
follows: 

I provide a heating device in which a liquid 
fuel, such as liquid hydrocarbon, may be burned. 
I have illustrated my device in connection with a 
structure suitable for a hot water heater, but it 
will be understood that I may apply it to space 
heaters, furnaces, or the like, or any other heating 
es. 
Basically, I employ an inlet passage of sub 

O 

S 

20 

25 

30 

stantially greater capacity than is necessary for 
the mere supply of a liquid fuel to be burned. In 
all forms of my device I. illustrate the air inlet 
passage of substantial cross sectional area, 
which may receive air at its open top or end and 
deliver the air inwardly along the passage O. 
The liquid fuel is admitted either by the junction 
of the liquid fuel line f with the bottom of the 
passage 9 or else through the oil inlet tube 25 and 
past the valve 2. As a substantial length of the 
passage is subjected to the heat of combustion 

45 
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a final mixture which is burned in the combus 
tion chamber. 

I may employ any suitable means for supplying 
this secondary air. I illustrate for example in 
Fig. 2 air passages, one or more of which may be 
employed for delivering air. from outside the 
burner to the head , whence it is delivered, for 
example, through the apertures to the space 
within the drum ... I find it advantageous to 
employ such a head and to so deliver the second 
ary air as to maintain a zone of combustion 
directly adjacent the passage , 10, so that the 
liquid fuel is properly vaporized and the primary 
mixture superheated. 

I may employ any suitable means for controlling 
the rate of fuel flow inwardly along the lines for 
0. As float chambers and the like are well 
known in the art, I am not indicating any partic 
ular means in the drawings. 

I find it advantageous to provide means for 
cutting of the supply of fuel, which means is 
effective both when the flane is extinguished and 
when for any reason, too much liquid fuel passes 
the valve 2, which last condition may arise from 
adjustment or mal-adjustment of the various 
valves. . . . 
In other words, two valve means are provided, 

one of which is directly controlled by the bucket 
4 and its controlling lever 4, and the other by 
the Invar rod 2 and its cooperation with the 
passage member . " 
As illustrated in Fig. 4, I provide an Invar rod 

2 and a valve member 28 which is opposed to a 
valve seat 24 on the oil inlet 25, the Invar rod 
being adjustably mounted on the passage men 
ber . When the burner is cool, no oil can pass 
by the valve 2. In other words, to start the 
burner oil would have to be bypassed around the 
valve 2 in sufncient quantity partially to fill the 
bucket, which would then shut off the supply 
through the stem 4. As soon as the liquid fuel in 
the cup has burned away, the cup will raise 
and open the valve . . In the meantime, how 
ever, the tube , having expanded, will open the 
valve 2 so that the burner will go into operation. 
The function of the Invar rod 2 is to close the 

valve member 2 when either the fuel supply is 
cut of or the temperature for any reason drops 
below a predetermined point. 

If the adjustment of the various valves is such 
... that too much liquid fuel passes the valve member 

within the member 1, the area through which the 
mixture of primary air and liquid fuel flows is 
highly heated. Enough air is admitted to con 
stitute the entire primary supply of air, and the 
liquid hydrocarbon, in the presence of this pri 
mary air, is vaporized and forms, with the pri 
mary air, a hydroxylated mixture. 
The mixture is supplied at a speed exceeding 

that of flane propogation, so that the mixture 
cannot burn back into the passage 9, with a con 
sequent deposit of carbon. It will be understood 
that I may employ any means for maintaining 
this relatively high flow of mixture. If in any 
particular situation natural draft is not sufficient, 
I may employ a motor-driven fan, or other suit 
able means not herein shown. 

Fuel is supplied in sufficient volume to main 
tain a fire which will subject the passage member 
to a temperature sufficient to vaporize the liquid 

fuel and to superheat the final mixture, when 
the mixture escapes from the downturned end ?o 
of the passage 9, it receives sufficient secondary 
air in the Space defined by the drum to produce 

0. 

7, it will then drop down into the bucket 45 and 
shut of any further supply until the liquid fuel 
in the bucket has been burned. 

If the flame is extinguished, both safety devices 
cone into play. By the contraction of the tube 
, the valve 2 is closed. But should this not close 

fast enough and a certain amount of liquid enters 
the cup or bucket 4, then the bucket is drops to 
the dotted line position of Fig. 5 and closes the 
master valve 4. 

claim: 
1. In combination, in a liquid fuel burner, a 

burner chamber, and flue means therefor, an air 
inlet pipe extending generally horizontally a sub 
stantial distance into the chamber at a levelin 
termediate the top and bottom of the chanber 
and terminating in a discharge end, said air inlet 
pipe having an exterior air inlet portion adapted 
to admit outside air for movement through the 
pipe and into the burner chamber, a liquid fuel 
pipe, of Substantially smaller diameter than the 
air inlet pipe, in communication with the interior 
of the air inlet pipe, at a point substantially 
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spaced from the discharge end of the air inlet 
pipe, and means for controlling the flow of liquid 
fuel through said fuel pipe and into the air inlet 
pipe, the bottom of the air inlet pipe being gener 
ally horizontal, the liquid fuel being in contact 
with the bottom of said air inlet pipe, and the air 
inlet pipe being directly subjected to the heat of 
combustion taking place within the burner chana 
ber. 

2. In combination, in a liquid fuel burner, a 
burner chamber, and flue means therefor, an air 
inlet pipe extending generally horizontally a sub 
stantial distance into the chamber at a level 

10 

intermediate the top and bottom of the chamber 
and terminating in a discharge end, said air inlet 
pipe having an exterior air inlet portion adapted 
to admit outside air for movement through the 
pipe and into the burner chamber, a liquid fuel 
pipe, of substantially smaller diameter than the 
air inlet pipe, in communication with the interior 
of the air inlet pipe, at a point substantially 
spaced from the discharge end of the air inlet 
pipe, and means for controlling the flow of liquid 
fuel through said fuel pipe and into the air inlet 
pipe, including a fixed valve element, and an 
Invar rod secured to the air inlet pipe and having 
a valve portion opposed to said fixed valve ele 
ment, the bottom of the air inlet pipe being gen 
erally horizontal to cause a relatively slow flow of 
the liquid fuel therealong, in contact with the 
bottom of said air inlet pipe, and the air inlet pipe 
being directly subjected to the heat of combustion 
taking place within the burner chamber. 

3. In combination, a combustion chamber and 
fue means therefor, an air inlet passage element 
extending a substantial distance into the com 
bustion chamber, and subjected directly to the 
heat of combustion in the combustion chamber, 
an outside connection for said air passage, a liquid 
fuel pipe of substantially smaller diameter than 
the air inlet passage in communication with the 
interior of the air inlet passage, a normally fixed 
valve element for the pipe and an Invarrod nor 
mally fixed in relation to the air inlet passage 
element and having a valve member at one end 
thereof adapted to be opposed to said normally 
fixed valve element, the length of the air inlet 
passage element between said fixed valve element 
and the inner end of the passage, along which 
the fuel which passes said valve fows, being suff 
cient in relation to the cross sectional area of the 
passage element to permit the vaporization of 
said liquid fuel in the interior of said air inlet 
passage, in response to the heat to which the 
passage is subjected. 

4. In combination, a combustion chamber and 
fue means therefor, an air inlet passage element 
extending a substantial distance into the com. 

... busion chamber, and subjected directly to the 
heat of combustion in the combustion chamber, 
in outside connection for said air passage, a liquid fuel pipe of substantially smaller diameter 
than the air inlet passage in communication with 
the interior of the air inlet passage, a normally 
fixed valve element for the pipe and an Invar rods 
normally fixed in relation to the air inlet paSSage 
element and having a valve member at one end 

15 

20 

25 

thereof adapted to be opposed to said normally 
fixed valve element, the length of the air inlet 
passage element between said fixed valve element 
and the inner end of the passage, along which the 
fuel which passes said valve flows, being sufficient 
in relation to the cross sectional area of the pas 
sage element to permit the vaporization of Said 
liquid fuel in the interior of said airinlet passage, 
in response to the heat to which the passage is 
subjected, and means for adjusting said normally 
fixed valve element toward and away from said 
Valve member. 

5. In combination, a combustion chamber and 
flue means therefor, an air inlet passage element 
extending a substantial distance into the com 
bustion chamber, and subjected directly to the 
heat of combustion in the combustion chamber, 
an outside connection for said air passage, a liq 
uid fuel pipe of substantially smaller diameter 
than the air inlet passage in communication with 
the interior of the air inlet passage, a normally. 
fixed valve element for the pipe and an Invarrod 
normally fixed in relation to the air inlet passage 
element and having a valve member at one end 
thereof adapted to be opposed to said normally 
fixed valve element, the length of the air inlet 
passage element between said fixed valve element 
and the inner end of the passage, along which the 
fuel which passes said valve flows, being sufficient 
in relation to the cross sectional area of the pas 
Sage element to permit the vaporization of said 
liquid fuel in the interior of said air inlet passage, 
in response to the heat to which the passage is 
subjected, and additional means for cutting off 

35 
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45 
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or reducing the fuel flow upon the delivery to the 
burner of an excess of liquid fuel. 

6. In combination, a combustion chamber and 
flue means therefor, an air inlet passage element 
extending a substantial distance into the com 
bustion chamber, and subjected directly to the 
heat of combustion in the combustion chamber, 
an outside connection for said air passage, a liq 
uid fuel pipe of substantially smaller diameter 
than the air inlet passage in communication with 
the interior of the air inlet passage, a normally 
fixed valve element for the pipe and an Invarrod 
normally fixed in relation to the air inlet passage 
element and having a valve member at one end 
thereof adapted to be opposed to said normally 
fixed valve element, the length of the air inlet 
passage element between said fixed valve element 
and the inner end of the passage, along which the 
fuel which passes said valve flows, being suff 
cient in relation to the cross sectional area of the 
paSSage element to permit the vaporization of said 
liquid fuel in the interior of said airinlet 98SSage, 
in response to the heat to which the paSSage is 
Subjected, and additional means for cutting off or 
reducing the fuel flow upon the delivery to the 
burner of an excess of liquid fuel, including 
bucket means adapted to receive excess liquid 
fuel, said bucket means being adjacent and be. 
neath the discharge end of the air inlet paSSage 
element, and a valve in said liquid fuel pipe, and 
an actuating connection between said valve and 
said bucket means. 

JAMES L. BREESE. 
  


