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Patented Apr. 8, 1924. 

UNITED STATES 
1490,008 

PATENT OFFICE. 
FRANZ KARL, HETSCH, OF MANNHEIM, GERMANY., 

BURNER FOR LIQUID FUEL. 

Application filed August 2, 1920. Serial No. 400,884. 
(GRANTED UNDER THE PROVISIONS OF THE ACT OF MARCH 3, 1921, 41 STAT, L, 1313.) 

To ?till hon if n (ty concern: 
Be it known that I, FRANZ, KARI, HETSCII, 

a citizen of the Firee State of Czechoslo 
Vakia, residing at Mannheim, Germany, 

5 have invented certain new and usetul In 

O 

15 

20 a 'ranged in the burner-easing. 

provements in Burner's for Liquid Fuel 
(Germany, 9th April, 1919, Patent No. 
343,716, Nov. 7, 1921: Czechoslovakia, 26th 
June, 1920; France, 28th June, 1920; Italy, 
29th June 1920); Sweden, 29th Jirie, 1920: 
IBelgium, 29th June, 1920; England, 2nd 
July, 1920; Ioland, 2nd July, 1920: Spain, 
14th July, 1920: Denmark, 29th July 1920; 
Switzerland, 5th August, 1920): Rumania, 
27th November, 1920; in the Netherlands, 
19th March, 1921: Japan, 27th May, 1921), 
of which the following is a specification. 
This invention relates to a burner for 

liquid fuel with annular mixing chamber 
The inven 

tin consists telein that in such a burner 
a regulating piece is inserted centrally with 
regard to the easing and surrounded by the 
mixing chaliber, said regulating piece be. 

25 ing conical at both ends and having chan 
nels or passages upon its conical ends which 
are eurved in opposite directions one set 
with regard to the other set, a sleeve being 
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supply of fuel. 

fixed in the easing at the rear end of the 
regulating piece so that said regulating 
piece in combination with said fixed sleeve 
('an regulate the cross section of the pas 
Sages for air and fuel through the displace 
inent of said (one in axial direction. The 
special construction of the burner with ad 
illstable regulating cone permits of an easy 

The overflow channels or 
passages for the air can further be formed 
so that the cross sections gradually vary in 
the direction in which the air noves, said 
Sections being large enough to reduce the 
loss from pressure within the burner as 

lich as possible. There can fill ther be ar 
ranged in the regulating cone respectively 
in the casing in which the same is located, 
passages for auxiliary air which can be 
suitably regulated and in which gyrating 
air currents are produced between which 
the ief of air and liquid fuel mixture proper 
is enclosed, whereby the adhering of oil, 
particles upon the wall of the burner is 
prevented and a thorough spraying of the 
liquid fuel is effected. This is particularly 

important if heavy oils are used. The ra 
tio of mixture of oil and air can be prop 
erly regiated so that complete combus 
tion is ensured for any fuel, the regulation 
being effected through the proper construc 
tion of the fixed sleeve and of the passages 
which can be regulated. 
The improved burmer is particularly 

adapted for heavy oils, as the fuel is al 
ready admixed with air when it is admitted 
to the mixing chamber, eddies being formed 
in the mixture in said mixing chamber 
through oppositely directed air currents be-, 
fore the mixture finally flows through spi 
ral-shaped channels to the orifice of the 
burner from which it escapes in a perfectly 
sprayed state. 

. In the accompanying drawings the inven 
tion is shown hy way of example in several 
forms of construction. 

Figs. 1 and 1 show the first form of con 
struction of the burner in longitudinal sec 
tion, the regulating cone being shown in 
each figure in another position. 

Fig. 2 is a section on line 7-7 of Fig. 1. 
Fig. 3 is a section on line S-S of Fig. 1. 
Fig. 4 shows another form of construc 

tion of the fixed sleeve. 
Figs. 5. 5 and 6, 6 represent, two modi 

fied forms of construction of the burner in 
longitudinal section similar to Figs. 1 
and 1. W 

Figs. 7 and S illustrate diagramatically 
the corresponding air currents. 

Fig. 9 shows a fourth form of construe 
tion of the burner with a distable air noz 
zles adapted to he displaced in axial direc 
ion and with separate oil supply. 
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In the form of construction shown in Figs. 
1 to 3 the burner is composed of a mixing 
chamber formed by the casing. ( and by the 
regulating cone b and of a sleeve d for reg 
ulating the admissior of air and liquid fuel. 
The sleeve d is fixed to the cover e by means 
of ribs . The regulating cone lb consists of 
a hollow body which is cone-shaped at the 
end turned towards the orifice of the burner 
and at its rear part. The largest diameter 
of the regulating come t is situated at the 
part (t' of the wall of the casing. The hol 
low body b has longitudinal ribs b upon the 
rear part and l upon the front part, in 
front of and behind the largest diameter, 
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the outer edges of said ribs being in contact 
with the iraner surface of the wall of the cas 
ing a. Channels f, formed by the ribs b' 
serve for connecting the air chamber 6 with 
the mixing chamber (, said channels stand 
ing obliquely with regard to the axis of the 
burner, being almost spiral-shaped. The 
bottom of these channels f rises towards the 
mixing chamber ty'. Channels h. are formed 
by the subs or partitions b' said channels h 
being carved in a direction contrary to the 
direction of curvature of channels f. 

in the rear end of the casing a a sleeve 
d is fixed by means of ribs l8. The regulat 
ing cone b is arranged in such a manner that 
it can be displaced upon the sleeved and in 
the casing a, the displacement in axial direc 
tion being effected by means of the spindle m. 
guided in the covere and of the nut n. Ac 
cording to the position of the cone b more 
or less perforations p of said cone will com 
municate with the annular groove d' of the 
sleeve d, said groove being connected with 
the burner conduito through a boring l'. 

If the regulating cone bis in the position 
shown at the upper half of Fig. 1 the oil 
passages p and the air passages f and 7 
communicating with the mixing chamber 9 
are obturated. if the regulating cone b is 
brought into the position shown at the lower 
half of Fig. 1, all the oil passages are con 
nected with the annular grooved, and the 
air passages f and q are uncovered com 
pletely so that air for the mixture is admit 

i ted through the passages f, air for spraying 
the liquid fuel being blown in through the 
passages q. This position corresponds with 
the full working of the burner. 

For intermediary positions the orifices of 
the oil and air-passages are released in such 
a. proportion that at all positions of the reg 

cone b, distribution of the fuel and 
air mixture is regulated automatically 
through the position of the regulating cone 
b with regard to the fixed sleeved so that 
only such a quantity is supplied to the burner 
which can be always burned completely. . 

in the burner of this form of construc 
tion the openings of the passages at f' and q' 
can always be exactly regulated according 
to the degree of loading of the burner, the 
passage from F to f' and from Q to q' 
being effected so uniformly that loss from 
pressure within the burner is absolutely 
avoided, great velocities of the air happen 
ing only at such parts where they are re 
quired for the obtention of a perfect spray 
ing. A perfect spraying is thus ensured 
also with any degree of load upon the burner 
even with a lesser wind pressure than would 
he necessary otherwise. y . 

Fig. 4 shows another form of construc 
tion of the burner according to which the 
annular grooves of the fixed sleeve which 
is open at one side, is closed by a ring t 
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adapted to be adjusted by means of the 
spindle t', the width of the free annular 
groove S and consequently the supply of fuel 
and further the position of the extreme edge 
of the ring it and consequently the admission 
of air being thereby regulated according to 
the properties of the fuel respectively to the 
air pressure. 
As shown in Fig. 5 the regulating cone can 

further be composed of an inner conical 
body, b and of an annular outer body b, 
connected the one with the other, through 
ribs b', said two bodies forming between 
them an annular gap which can be enlarged 
or reduced by means of the fixed sleeved. 
There is further arranged, besides the air 
fuel passage f and the passage q for the - 
spraying air, an auxiliary spraying channel 
k, so that in all three air currents are pro 
vided. The air current f, which is divided 
into several currents by means of the ribs b’ 
(cfr. Fig. 3) draws the fuel along which is 
admitted through the perforations p, to ar 
riye in the enlarged spraying chamberg as a 
mixture of oil and air after it has flown 
through the nozzle f where the highest air 
speed is attained. The passages for the air 
currents q and k are arranged tangentially 
so that the air currents are made to rotate 
to strike upon the mixture of fuel and air 
which is coming out of the channels f, with 
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the greatest velocity from the inside as well. 
as from the outside, after they have left the 
nozzle-shaped orifices. The mixture is thus 
completely enclosed by gyrating air cur 
rents whereby the adhering of oil particles 
upon the walls of the burner is prevented. 
The passages g and k are arranged in such 
a manner that the one air current rotates to 
the left the other air current rotating to the 
right (Fig. 6). The mixture located between 
the air currents which gyrate in opposite di 
rections and carried by the same is therefore thoroughly sprayed. 

If the current of oil and air is also made 
to gyrate, which can be obtained through 
making the ribs b' spiral-shaped instead of 
straight, the two currents of spraying air 
can be made either not to gyrate at allor in 
a direction opposite to the direction in which 
the mixture gyrates. 

Fig. 7 shows a burner of similar construc 
tion, in which however the increased spray 
ing effect is obtained through baffling re 
peatedly the oil and air mixture which comes 
out of the passage f through being struck. 
from the inside and from the outside by 
Eg air which flows out of the adjust 
able passages q and q respectively k" and k. 
Fig. 8 illustrates diagrammatically how the 
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air currents flow, the air from the passages 
q and q rotating in one direction and the 
air coming from passages k and k rotating 
in the opposite direction, the fuel and air 
mixture flowing between said air currents, 30 
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The burners of improved construction as 
hereinle fore described :'t particularly 
adapted for heavy oils as the most perfect 
s'; sing is esire the oil and air inixt life 
eing "rried within the spraying air so that 

it is lit. c e i (1 tact will the Will; . 
A similarly good spiraying effect can be 

obtained without gyrating air currents if 
the adjustable nozzles are arranged so that 
they alternate in axial direction as shown 
for exaliple in Fig. :). In this case it is ad: 
visable to conduct the fuel by ureams of small 
tubes p, to about the middle of the air cur 
rent f so that the oil drops which get out of 
the tubes are surrounded on all sides by air, 
the one air current having thus the elect 
of two air currents, the air coming not in 
contact with the walls. - 
A further increased spraying effect isol)- 

tained where the fuel flows out of nozzle f, 
the current of of spraying air flowing along 
the orifice of the nozzle at an acute angle so 
that the oil is thoroughly diffused within 
the burner in the various air currents which 
strike the one upon the other and which 
penetrate into one another, the fuel being 
hereafter conducted to the mouth of the noz 
zle at a combustible state. This arrange 
ment has the advantage of the least inner re 
sistance respectively of the least expense of 
energy for spraying. - 

In the 'apparatus constructed as shown in 
Figs. ... ( and 9 the nozzles (, i.l. as well as the oil passages p are also regtilated through 
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displacement of the regulating cone b. The 
regulatins of the cross section of the nozzles 
f and of the regulating cone being how 
{ver effected through the cooperation with 
the distributor d fixed to the cover e, the 
regulation of the cross section of k and of 
the passages p for the fuel being effected thi'oigh the cooperation with a valve face (t' 
arranged in the casing (t. The fuel supply 
is thus also simplified, as the oil conduito 
'an be made to communicate directly with 
the circular groove d' arranged in the valve 
face (t'. The middle part of the burner is 
further free to be used for the air passages. 
so that the passage from one cross section to 
the other can be made gradual in all the air 
passages, the highest velocities being used 
only at the points where they are necessary 
to ensure a good spraying effect. As fur 
ther an almost rectilineal direction of the 
iain current is obtained through making 

ille nozzles f. and of slightly conical. only 
a very small inner loss of pressure will oc 
cur with this burner. 

I claim:- 
1. An improved burner for liquid fuel 

comprising in combination with the burner 
casing an inwardly projecting rearwardly 
bent partition in said casing, having an air 
inlet in its real part and forming an annu 
lar air chamber at the rear end of said cas 

ing separated from the mixing chamber 
formed in the front part of the cising, a 
litt in plate closing the real' end of the 
casing, a forwardly projecting hollow body 
fisection said bott in plate having air ill 
lets at its rear end and an annular groove 
for fuel in the outer surface at its front 
end, a fuel supply pipe terminating in said 
annular groove. a regulating cone upon the 
front end of said hollow body, a shaft of 
said regulating cone guided in said botton 
plate of the casing and axially arranged in 
said hollow body so that an inner annular 
air channel is fol'ned between said shaft, 
the rear end of said regulating cone and 
the inner surface of said hollow body, a 
rearwardly projecting sleeve-like extension 
of said regulating cone tightly enclosing 
said hollow body having outlet openings for 
the fuel adapted to be brought in communi 
cation with said fuel groove of the hollow 
body, and air outlets at the front end so 
that said inner annular air channel gets 
narrower towards said air outlets, an outer 
annular air channel getting narrower to 
wards the front end being formed between 
the outer surface of said sleeve like exten 
ision of the regulating cone and said parti 
tion of the casing, ribs projecting from the 
outer surface of said regulating cone form 
ing channels which connect said annular 

O 

90 

air channels with said inner chamber and . . 
means for adjusting the regulating cone in 
axial direction with regard to said hollow 
}ody and for regulating simultaneously the 
quantity of air and fuel supplied to the 
mixing chamber. - 

2. An improved burner for liquid fuel 
complising in combination with the burner 
asing having an air inlet at its rear part 
and forming an annular air chamber in its 
rear and a mixing chamber in its front part, 
a ring in said annular chamber forming on 
its inner surface a fuel distributing groove, 
a fuel supply tube connected with said fuel 
distributing groove, a bottom plate closing 
the rear end of said casing, a forwardly 
projecting hollow body fixed upon said bot 
to plate, a regulating cone in said hollow 
body so that its pointed front end projects 
from said hollow body, a shaft of said reg 
ulating cone glided in said bottom plate 
of the casing and axially arranged in said 
hollow body so that an inner annular air 
challel is fol'ned between said shaft, the 
rear end of said regulating cone and the 
inner surface of said hollow body, said air 
'hannel getting narrower towards the front 
end, an outer sleeve like part of said regu 
lating 'the having outlet openings for the 
fuel in its rear end adapted to be brought 
in connication with said fuel distrib 
uting groove of the casing, an inwardly 
projecting thickened part of said sleeve like. 
part forming at its rear part an outer annu 
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lar air channel together with the outer sur 
face of said hollow body and having air 
holes in its front part situated in front of 
said hollow body, ribs connecting said sleeve 
like part with said regulating cone and 
forming channels which connect the annu 
lar air chambers with the mixing chamber. 
and means for adjusting the regulating cone 
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in axial direction with regard to the hollow 
body for opening the inner and outer annu 
lar air channels and for regulating simul 
plied to the mixing chamber. 

3. An improved burner for liquid fuel 
taneously the quantity of air and fuel sup 

comprising in combination with the burner: 
casing having an air inlet at its rear part 
and forming an annular air chamber in its 
rear and a mixing chamber in its front part, , 
a ring in said annular chamber forming on 
its inner surface a fuel distributing groove, 
afuel supply to be connected with said fuel distributing groove, a bottom plate closing 
the rear end of said casing, a forwardly 
Eject hollow body fixed upon said 
ttom plate, a regulating cone in said hol 

low body so that its 
projects from said hollow body, a shaft of 
said regulating cone guided in said bottom 
plate of the casing and axially arranged in 
said hollow body so that an inner annular 
air channel is formed between said shaft, 
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the rear end of said regulating cone and 
the inner surface of said hollow body, said 
air channel getting narrower towards the 
front end, an outer sleeve like part of said 
regulating cone having outlet openings for 
the fuelin its rear end adapted to be 
brought in communication with said fuel 
distributing groove of the casing, an in 
wardly projecting thickened part of said 
sleeve like part forming at its rear part an 
outer annular air channel together with the 
outer surface'öf said hollow body, and hav 
ing air holes in its front part situated in 
front of said hollow body, ribs connecting 
said 'sleeve like part with said regulating 
cone and forming channels which connect 
the annular air chambers with the mixing 
chamber which conduct the air arriving 
from the annular air chamber of the casing 
through the air hole of the said sleeve-like 
part of the regulating cone upon the cur 
rent of air and fuel coming from said outer 
annular air channel in a direction opposite 
to the direction of the air coming from the 
inner annular air chamber, and means for 
adjusting the regulating cone in axial direc 
tion E. regard to the hollow body for 
opening the inner and outer annular air 
channels and for regulating simultaneously 
the quantity of air, and fuel supplied to 
the mixing chamber. . . 

4. An improved burner for liquid fuel 
comprising in combination with the burner 

66 casing having an air inlet at its rear part 

pointed front end 

1,490,008 

and forming an annular, air chamber in its 
rear and a mixing chamber in its front part, 
a ring in said annular chamber forming 
on its inner surface a fuel distributing 

- 70 groove and having an air outlet in front 
of said groove, a fuel supply tube connected 
with said fuel distributing groove, a bottom 

te closing the rear end of said casing, a orwardly projecting hollow body fixed 
upon said bottom plate having an air outlet 
hear its front end and a thickened part upon 
the outer surface, a regulating cone upon . 
the front end of said hollow body, a shaft 
of said regulating cone guided in said bot 
tom plate of the casing and axially arranged 
in said hollow body so that an inner annular 
air channel is formed between said shaft, 
the rear end of said regulating cone and the 
inner surface of said hollow body, a rear 
wardly projecting cylindrical extension of 
said regulating cone having air holes at its 
front end adapted to register with, said air 
outlet of said hollow body, an outer sleeve 
like part of said regulating cone having out 
let openings for the fuel in its rear end 
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adapted to be brought in communication 
with said fuel distributing groove of the casing, an inwardly projecting thickened 
part of said sleeve like part forming at its 
rear part an outer annular air channel to 
ch with the outer surface of said hollow body and having two ranges of air holes in 

its front part situated in front of said hol 
low body, ribs connecting said sleeve like 
part with said regulating cone and forming 
channels which connect the annular air 
chambers with the mixing chamber which 
conduct the air arriving from the annular 
air chamber of the casing through the air 
hole of the said sleeve like part of the regu 
lating cone upon the current of air and fuel. 
coming from said outer annular air channel 
in a direction opposite to the direction of 
the air coming from the inner annular air 
chamber, and means for adjusting the regu 
lating cone in axial direction with regard 
to the hollow body for opening the inner 
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and outer annular air channels and for 
regulating simultaneously the quantity of 
air and fuel supplied to the mixing chamber, 

5. An improved burner for liquid fuel 
comprising in combination with the burner casing an inwardly projecting rearwardly 
bent Big in said casing, having an 
air inlet in its rear part and forming an 
annular air chamber at the rear end of said 
casing separated from the mixing chamber 
formed in the front part of the casing, a 
bottom plate closing the rear end of the 
casing, a forwardly projecting hollow body 
fixed upon said bottom plate having air in 
lets at its rear end, a regulating cone upon 
the front end of said hollow body, a shaft 
of said regulating cone guidad on said bot 
tom plate of the casing and axially arranged 
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in said hollow body so that an inner annular 
air channel is formed between said shaft, 
the rear end of said regulating cone and 
the inner surface of said hollow body, a 
rearwardly projecting sleeve like extension 
of said regulating cone tightly enclosing 
said hollow body having air outlets at the 
front end so that said inner annular air 
channel gets narrower towards said air out 
lets, an outer annular air channel getting. 
narrower towards the front end being 
formed between the outer surface of said 
sleeve like extension of the regulating cone 
and said partition of the casing, tubes with 3. narrow orifices coming from a fuel reservoir 
and terminating in the middle of said outer 
annular air channel so that the fuel is ad 
mixed with the air in anongyrating hollow 
cylindrical air current and the air and fuel 
mixture when flowing out of said outer annu 
lar air channel into the mixing chamber is 
struck at an acute angle by a non-gyrating 
hollow cylindrical air current flowing out of 

f's 
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said air holes at the front end of said sleeve 
like extension of the regulating cone, ribs 
projecting from the outer surface of said 
regulating cone forming channels which con 
nect said annular air channels with said inner chamber and means for adjusting the 
regulating cone in axial direction with re 
gard to said hollow body and for regulating 
simultaneously the quantity of air and fuel 
supplied to the mixing chamber. 

6. An improved burner for liquid fuel 
comprising in combination with the burner 
casing having an air inlet at its rear part 
and forming an annular air chamber in its 
rear and a mixing chamber in its front 
part, a ring in said annular chamber, form ing on its inner surface a fuel distributing 
groove and having an air outlet in front of 
said groove, a fuel supply tube connected 
with said fuel distributing groove, a bottom 
plate closing the rear end of said casing, 45 a forwardly projecting hollow body fixed 
than said bottom plate having an air outlet 
gear its front end and a thickened part upon 
the outer surface, a regulating cone upon the 
front end of said hollow body, a shaft of 
said regulating cona guided in said bottom 

casing 

s 

plate of the casing and axially arranged in 
said hollow body so that an inner annular 
air channel is formed between said shaft, 
the rear end of Said regulating cone and the 
inner surface of said hollow body, a rear- 55 
wardly projecting cylindrical extension of 
said regulating cone having air holes at its 
front end adapted to register with said air 
outlet of said hollow body, an outer sleeve 
like part of said regulating cone having 80 
outlet openings for, the fuel in its rear end 
adapted to be brought in communication 
with said fuel distributing groove of the 

g, an inwardly projecting thickened 
part of said sleeve like part forming at its 63 
rear part an outer annular air channel to 
gether with the outer surface of said hollow 
body and having two ranges of air holes 
in its front part situated in front of said 
hollow body, ribs connecting said sleeve like 70 
part with said regulating cone and forming 
channels which connect the annular air 
chambers with the mixing chamber which 
conduct the air arriving from the annular 
air chamber of the casing through the air 5 
hole of the said sleeve like part of the 
regulating cone upon the current of air and 
fuel coming from said outer annular air 
channel in a direction opposite to the direc 
tion of the air coming from the inner an- 80 
nular air chamber, and means for adjust 
ing the regulating cone in axial direction 
with regard to the hollow body for opening 
the inner and outer annular air channels and 
for regulating simultaneously the quantity 85 
of air and fuel supplied to the mixing cham 
ber, the controlled air outlets from the three 
annular air channels being situated at all 
positions of the regulating cone with regard 
to the direction of flow immediately behind 90 
the fuel outlets, the flows in the three con 
trolled air outiets being directed slightly 
conical towards the axis of the burner. 

In testimony whereof affix my signature 
in presence of two witnesses. 

FRANZ, KARL, HETSCH. 
Witnesses: 

HANs TH. MYER, . 
TUNI KAS. 


