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

BURNER FOREURNACES. 

Application filed December 2, 1926, serial No. 152,190, and in Germany November 4, 1925. 

My invention relates to a burner for fur 
CeS, 

In many furnaces it is desirable to change 
the fuel used according to whether coal, oil or 
gas is the most economical fuel for the time. 
being. 
My invention consists of a burner which 

permits the supply of fuel gases or liquid or 
pulverized fuel to the furnace either alter 
nately or simultaneously. In this Way the 
first cost of the furnace plant and the space 
requirement is considerably reduced and the 
plant itself becomes simpler in operation as 
well as in layout. . . s - . 
Some embodiments of my invention are ill 

lustrated in the drawings affixed hereto. 
In these drawings: 
Fig. 1, represents a longitudinal section 

through the improved burner, 
Fig. 2, a sectional elevation through the 

burner casing with the regulating member 
partly in full view, 

30 

40 

45 

Fig. 3, a cross-section along line A-B of 
Fig. 1, . . . . . . . 

Fig. 4, a cross-section along line C-D of 
Fig. 1, . a 

Figs. 5, 6 and cross-sections through 
modified constructions of a burner, 

Fig. 8, a development of the can faces for 
the regulator, - . . . . 

Fig. 9, a diagrammatic representation of 
the cooperation of the distributing edges, and 

Fig.10, a diagram showing the variations 
in the controlled cross-sections. 

Referring to Fig. 1 of the drawings, the 
burner consists of a tubular casing 1 provided 
with an admission branch 2 for the air and 
an admission branch 3 for the combustible 
gas. Within the casing 1 is located a concent 
tric ring 4 cast integral with the casing and 
provided with three bores 5, see also Fig. 4, 
through which oil can be supplied. The end 
of the casing facing the furnace is open while 
its rear end is closed by a cover 6 having a 
tubular inward projection 7. To this 
jection is attached, for instance by threading 
an extension 8. The tubular projection 7 is 
provided at the top with an opening 44 into 
which opens the gas admission branch 3, see 
also Fig. 3. In the cover 6 is journalled a 
spindle 9 which is sealed by a stuffing box. 10, 
Upon the outer end of the Spindle is mounted 

pro 

the control lever 11. It is equipped with a 
nose 12 which runs over a cam surface 13 cast 
tlpon the cover. 
By turning the lever 11 the spindle 9 is not 

Only turned but also axially displaced, due 
to the cam, against the compression spring 42 
mounted on spindle 9. To the inner end of 
the spindle 9 is pinned the hub 14 of a tubu 
lar sliding piston 14. This slide is connected 
with the hub 14 by helical ribs 21. Between 
the frusto-conical walls of the piston slide 
and the casing 1 on the one hand and the 
frusto-conical tubular extension 8 on the 
other hand are formed the passages for the 
air of combustion and the fuel. The illustra 
tions show that position of the control lever 
11 in which the respective walls forming 
these passages are farthest apart and thus 
the passage cross-sections are the largest. By 
rotating the regulating lever 11, the piston 
slide is gradually drawn farther into the cas 
ing and thus all passage cross-sections are re 
duced. The outer current of air supplied 
through inlet 2 issues between the walls 15 
and 16. A second current of air enters the 
furnace through an annular channel or port 
20 provided in the distributing slide 14 and 
extending in the direction of flow. One edge 
of this port registers in the wide open posi 
tion shown in Figs. 1 and 2 with the edge of 
fixed ring 4. The width of this port is varied 
during the above-mentioned longitudinal mo 
tion of slide 14 when the front edge of the 
ring gradually closes this port. The main 
air current is controlled by the position of 

O 

80 

edges 17 and 18 and when entering the mouth 
it forms an annular inner jet. The helical 
spring 42 abuts against the stuffing box. 10 
and presses against the hub. 14' so that the 
nose 12 of the control lever 11 is permanently 
kept in contact with the control cam13. 
The fuel gas entering through the inlet 

3 flows through the interior of the inner tubu 
lar casing 7,8 and is controlled by the annu 
lar edges 23 and 24. The oil inlets 5 in the 
casing open into an annular groove 19 oppo 
site which are located the radial bores 25 in 
the control slide. As Fig.2 shows these bores 
are staggered in relation to one another so 
that they are closed or opened in succession 
by the longitudinal regulating motion of the 
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slide piston 14. At both sides of these bores ... 
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packing or sealing grooves 26, 27, 28, 29 with 
radial drain openings 30 are provided 
through which leakage oil is conducted into 
the main air current. In this way dripping 
of the burner is effectively avoided. The seal 
ing grooves 26, 27, 28 and 29 remain in any 
regulating position covered by the cylindri 
cal wall surface of the ling 4 within the 
burner body. They neither issue at the two 
ends of this ring nor do they conne in direct 
communication with the oil supply groove 
19, when the slide is operated. 

Instead of fuel gas a combustible powder 
whirled lip by air may be blown into the gas 
admission branch 3, for instance pulverized 
coal or sawdust. Oil and gas or oil and ul 
verizel coal may even be employed simul 
taneously. 
The distributing or control edges are si) 

shaped that at the end they merge into the 
cylindrical shape as closely as possible such 
as the edges' 15, 16 and 23 as well as 24 show 
particularly clearly. In this way the air 
and the fuel attain an axial direction of flow 
for the purpose of bringing about a uniform 
mixture. The helically shaped ribs 21 and 
22, impart a rotary motion to the central and 
the liain air current as well as to the enter 
ing gas current. Between the individual gy 
rating air currents passing between these 
vanes evacuated spaces are formed so that in 
the case of operation with gas the gaseous 
fuel and in the case of operation with oil the 
centracterient of air is sucked into the spaces. 
This results in a particularly uniform mix 
ture and whirling through of the fuel and 
the combustion air. 

In the burner according to my invention 
the control cam surface 13 and the distribu 
tion edges 15, 18 and 23 are so shaped that at 
small outputs a very fine adjustment is possi 
bie, for larger outputs on the other hand a 
wide regulation range with coarse adjust 
ments is attainable. 
in Fig. 8 of the drawings the controlling 

can Sir face is show in developed with refer 
eice to the modification Figs. I to 4 for ex 
airpie. For small otitputs the gradient of 
the curve face is less, as angle A shows, aid 
for larger outputs the gradient is steeper, as 
angle 3 shows. Both angles of inclination A 
and B are preferably located within the angle 
of fiction for the particular material used so 
that the parts remain automatically in ad 
justed position. Small notches 43 may be 
provided for intermediate positions. While 
the nose 12 slides along the can portion of 
the esser gradient the spindle is axially dis 
placed by the distance c. A similar distance 
is consequently also traversed in the same 
direction by the distributing edges of the 
slide. The distributing edge on in Fig. 9, 
which might represent for instance edge 17 
in Fig. 1, thus reaches the position m', when 
the lesser grade cam portion a has been trav 
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ersed. The stationary edge 18 is inclined by 
the angle A. In the second steeper part b 
of the cam control the controlling edges trav 
erse an approximately equally long axial path 
d. The controlling edge thus reaches the 
position m. The cross-section then opens 
considerably more inasmuch as the station 
any edge is here inclined at the larger angle 
B. In Fig. 10 of the drawings the size of 
the discharge cross-section is graphically ill 
lustrated, the broken line I indicating the 
sum of the regulated air discharge cross-sec 
tions, the line II the sum of the gas dis 
charge cross-sections and III: the sum of the 
oil discharge cross-sections. The graphic 
representation shows that the control ele 
Beats adjusts all fuel and air outlet cross-sec 
tions simultaneously for each unit of length 
traversed in axial direction and effects the 
supply of fuel and combustion air mixed in 
the correct proportion, so that a regulating 
ange of 5% to 100% is possible and a par 
ticularly fine adjustment is obtained for small 
Outputs. By this fine adjustment of the colm 
bustion the operation of the furnace is im 
proved, the consumption of fuel reduced and 
the economy of the service increased. 
The burner operates satisfactorily with 

air pressure corresponding to a 100 mm. 
Water column or with a steam pressure of 
0.2 atmospheres. The gas pressure required 
amounts to 30 m. water column and may be 
higher. The internal stuffing box 10 shown in 
Figs. I and 2 prevents the escape of the gas 
to the outside. Preferably the gas and the 
air pressure should be adjusted at different 
values. In the case of inferior gases the gas 
nay be introduced through the intake of 
larger diameter 2 and the air through the in 
take of Smaller diameter 3 in order to avoid 
higher gas pressures otherwise necessary. 
When standard fuel oil is employed a useful 
oil pressure of 500 mm. water column is quite 
sufficient. These low working pressures for 
the atomizing agent and the fuel facilitate 
the Sealing of the pipe-lines and reduce the 
at Niliary powei' requirement necessary for 
operating the furnace. The rapid wear and 
teal forming an objectionable feature of 
high-pressure atomizing nozzles is also ef. 
fectively avoided. 
The inouthpieces of the nozzles with their 

Controlling or distributing edges are de 
}}}ou liable involving, as Fig. 1 shows the con 
trolling edges 15, 16, 18 and 23 by way of 
example, so that the nozzle areas may be 
easily and quickly adapted for different pres 
sures or heating values of the gases of for 
different pressures of the atomizing medium 
at low air pressire or low steam pressure. 

if oil only is employed the central part 
of the burner enclosed by the tubular ex 
tension 7, 8 nay also be utilized for the sup 
ply of the combustion air. This may be ef 
fected in a simple manner by turning the 

70 

5 

3) 

S 5 

90 

95 

OO 

(5 

O 

5 

30 



1,702,298 

casing 2 through an angle of 180° in relation 
to the cover 6 and its inward extension. This 
is illustrated in Fig. 5 of the drawings. The 
inner discharge end of intake 3 which in 
Figs. 1, 2 and 3 is shown to register with 
intake port 44 of the inner tubular member 
7 is then located on the side opposite from 

l0. 

port 44, whereas the latter port now receives 
combustion air entering through the intake 

I take 3 then remains closed towards the out 
side and may be omitted altogether, as illus 
trated in Fig. 7 of the drawings, in which 
casing 1 is shown again turned in the same 

25 

) 

5 

40 
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position as shown in Figs. 1 and 2. 
In the embodiment of my invention illus 

trated in Fig. 5 further provisions are made 
to prevent the burner from dripping. For 
this purpose a ring 40 is provided within the 
casing or shell of the bulner which on the 
air supply side of the casing, in the illus 
trated relative position of the parts in Fig. 
is the upper side, is provided with a port 40, 
the ring being otherwise closed. The air sup 
plied through intake 2 reaches the outer noz 
Zie 15-16 through this port. The leakage 
oil which otherwise could seep through be 
tween the jing 4 of the casing and the tubular 
distribution slide, is then trapped by the ring 
40 and thus cannot reach the outer air jet 
which should remain dry. It is discharged 
into the inner airiet, however, through a port 
20 and part of it, or at times all of it, may be 
drained off through oil discharge opening 41. 
Through this opening 41 are also discharged 
the quantities of oil which accumulates in the 
interior of the burner in case the air blower 
should accidentally stop, for instance due to 
the breaking of the driving belt or failure 
of the electric power supply, which oil would 
otherwise flow into the hot combustion cham 
bei where it night lead to an explosion. If 
the oil issuing from the outlet 41 is dis 
charged through a syphon not shown here 
the risk of an explosion is entirely eliminated. 

in Fig. 5 the hand regulator is shown with 
a hollow spindle 39. Such a spindle may 

60 

be employed in all modifications and serves 
for the introduction of a gas ignition flame 
or an electric igniter which ignites the com 
bustible mixture directly in front of the 
mouth of the burner. In this way not only 
the starting of the furnace is facilitated, but 
also an increased operation reliability is ob 
tained. . . 

In some instances it is not necessary, as 
shown in Figs. 1 and 2, to make the exten 
sion 8 of the inner fixed tubular member 7 
as a separate element, threaded onto mem 
ber 7. It may also be made integral there 
with as is shown in Fig. 6. 
Various modifications and changes may be 

made without departing from the spirit and 

2 which now registers with port 44 so that 
this air now passes through the interior of 
the tubular extensions 7 and 8. The gas in 

3 

the scope of the invention, and I desire, there 
fore, that only such limitations shall be 
placed thereon as are imposed by the prior 
art. . . . . . . . . . . 

I claim as my invention:- , , , 
: 1. A burner comprising in combination a 
tubular casing open at one end and having 
a covei' at the other end, a gaseous fuel inlet 
and an air inlet on said casing, a guide ring 
fixed concentrically within said casing and 

70 

bores through said ring and casing for liquid 
fuel admission to the interior thereof, an 
inner tubular element extending coaxially 
with Said casing from the casing cover and 
having an intake opening adjustable in line 
With said gaseous fuel inlet, a spindle in said 
extension journalled slidably and rotatably 
in the casing cover in axial alinement there 
With, a rotary piston slide fixed upon the free 
end of said spindle and disposed between said 
ring and said tubular extension, the outer 
end of said slide forming an annular nozzle 
with the mouth of the casing and permitting 
the issue of a portion of the combustion air 
therethrough, a port in said slide controlled 

80 

90 
by said ring at the axial slide motion for 
supplying another portion of the combustion. 
air to the inside of the slide to issue at its 
mouth, the rear slide end forming an annular 
port. With an outside portion of said fixed 
tubular extension for controlling the passage 
of the remainder of the combustion air be 
tween said extension and the slide to the in 
terior of the slide by the axial slide motion, 
said slide having perforations on its circum 
ference registerable with said liquid fuel 
bores in said ring when the slide is axially 
shifted to supply liquid fuel to the remainder 
of the combustion air to be atomized by it, 
a hub on said slide forming an annular port 

100 

with the free end of said tubular extension 
for controlling by the axial slide motion the 
gaseous fuel delivery from said tubular ex 
tension to the slide mouth, and means on the 
outer end of said spindle for rotating and 
axially displacing said slide. 

cover at the other end, a gaseous fuel inlet and 
an air inlet on said casing, a guide ring fixed 
concentrically within said casing and bores 
through said ring and casing for liquid fuel 
admission to the interior thereof, an inner 
tubular element extending coaxially with 
said casing from the casing cover and having 
an intake opening adjustable in line with 
said gaseous fuel inlet, a spindle in said ex 

2. A burner comprising in combination a 
tubulai' casing open at one end and having a 

10 

20 

tension journalled slidably and rotatably in 
the casing cover in axial alinement, there 
with, a rotary piston slide fixed upon the free 
end of said: spindle and disposed between 
said ring and said tubular extension, the 
outer end of said slide forming an annular 
nozzle with the mouth of the casing and 
permitting the issue of a portion of the com 
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bustion air therethrough, a port in said slide 
controlled by said ring at the axial slide 
motion for supplying another portion of the 
combustion air to the inside of the slide to 
issue at its mouth, the rear side end forming 
an annular port with an outside portion of 
said fixed tubular extension for controlling 
the passage of the remainder of the combus 
tion air between said extension and the slide 
to the interior of the slide by the axial slide 
motion, said slide having perforations on its 
circumference registerable with said liquid 
fuel bores in said ring when the slide is 
axially shifted to supply lic aid fuel to the 
remainder of the colnbustion air to be atom 
ized by it, a hub on said slide forming an 
annular port with the free end of said tubular 
extension for controlling by the axial slide 
motion the gaseous fuel delively from said 
tubular extension to the slide mouth, a lever 
on the outer end of said spindle for rotating 
it, and a suitably stepped can on the outside 
of the casing cover cooperating with Said 
lever to axially displace said spindle when 
the lever is rotated, to control said slide 
ports, and liquid fuel supply for obtaining 
the desired air and fuel proportions for dif 
ferent burner outputs. 

3. A brainer comprising in combination a 
tubular casing open at one end and having 
a cover at the other end, a gaseous fuel inlet 
and an air inlet on said casing, a guide ring 
fixed concentrically within said casing and 
bores through said ring and casing for liquid 
fuel admission to the interior thereof, an 
inner tubular element extending coaxially 
with said casing from the casing cover and 
having an intake opening adjustable in line 
with said gaseous fuel inlet, a spindle in 
said extension journalled slidably and rotat 
ably in the casing cover in axial alinement 
there with, a rotary piston slide fixed upon 
the free end of said spindle and disposed be 
tween said ring and said tubular extension, 
the Ottel' end of said slide forming an annular 
nozzle with the mouth of the casing and per 
mitting the issue of a portion of the com 
bustion air thelethrough, a port in Said slide 
cointrolled by said ring at the axial slide 
motion for supplying another portion of the 
combustion air to the inside of the side to 
issue at its mouth, the rear side end forming 
an annular port with an outside portion of 
said fixed tubular extension for controlling 
the passage of the relinainder of the combus 
tion ai' between said extension and the slide 
to the interior of the slide by the axial slide 
motion, said slide having perforations on its 
circumference legisterable with said liquid 
fuel bores in said ring when the slide is axial 
ly shifted to supply liquid fuel to the re 
mainder of the combustion air to be atom 
ized by it, a hub on said slide forming an 
annular port with the free end of said tubular 
extension for controlling by the axial slide 

1,702,298 

aotion the gaseous fuel delivery from said 
tubular extension to the slide mouth, a com 
pression spring on said spindle bearing at 
one end against said slide hub and at the 
other end against the casing cover, tending 
to move the slide forward, a lever at the Outer 
end of said spindle for rotating it and a suit 
ably stepped cam on the outside of the casing 
cover cooperating with said lever to axially 
displace said spindle against the force of 
said spring when said ever is rotated. 

4. A burner comprising in combination a 
tubular casing open at one end and having 
a cover at the other end, a gaseous fuel inlet 
and an air inlet, on said casing, a guide ring 
fixed concentrically within said casing and 
bores through said ring and casing for liquid 
fuel admission to the interior thereof, an 

70 

80 

inner tubular element extending coaxially 
with said casing from the casing cover and 
having an intake opening adjustable in line 
with said gaseous fel inlet, a spindle in said 
extension journailed slidably and rotatably 
in the casing cover in axial alineinent there 
with, a rotary piston slide fixed upon the free 
end of said spindle and disposed between said 
ring and said tubular extension, the outer 
tend of said slide forming an annular nozzie 
with the mouth of the casing and permitting 
the issue of a portion of the combustion air 
therethrough, a port in said slide controlled 
by said ring at the axial slide motion for Sup 
plying another portion of the combustion air 
to the insiste of the slide to issue at its mouth, 
the rear slide end forming an annular port 
with an outside portion of said fixed tubular 
extension for controlling the passage of the 
Femainder of the combustion air between said 
extension and the slide to the interior of the 
slide by the axial slide motion, said slide hav 
ing perforations on its circumference stag 
gered in a plurality of transverse planes 
through the slide, said perforations being 
legisterable with said liquid fuel bores in said 
ring when the slide is axially shifted to sup 
ply liquid fuel to the remainder of the com 
bustion air to be atomized by it, a hub on 
said slide forming an annular port with the 
free end of said tubular extension for control 
ling by the axial slide motion the gaseous 
fel delivery from said tubular extension to 
the slide mouth, and means on the Outer end 
of said spindle for rotating and axially dis 
placing said slide. 

5. A bune' comprising in combination a 
tabular casing open at one end and having a 
cover at the other end, a gaseous fuel inlet, 
and an air inlet on said casing, a guide ring 
fixed concentrically within said casing and 
bores through said ring and casing for lic 
tuid fuel admission to the interior thereof, an 
inner tubular element extending coaxially 
with said casing from the casing cover and 
having an intake opening adjustable in line 
with said gaseous fuei inlet, a spindle in said 
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extension journalled slidably, and rotatably 
in the casing cover in axial alinement there 
with, a rotary piston slide fixed upon the free 
end of said spindle and disposed between said 
ring and said tubular extension, the outer end 
of said slide forming an annular nozzle with 
the mouth of the casing and permitting theis 
sue of a portion of the combustion air there 
through, a port in said slide controlled by 
said ring at the axial slide motion for supply 
ing another portion of the combustion air 
to the inside of the slide to issue at its mouth, 
the rear slide end forming an annular port 
with an outside portion of said fixed tubular 
extension for controlling the passage of the 
remainder of the combustion air between said 
extension and the slide to the interior of the 
slide by the axial slide motion, said fixed 
casing ring having an annular recess at its 
inner periphery in which the aforementioned. 
liquid fuel supply bores terminate, said slide 
having radial perforations on its circumfer 

25 

30 

ence staggered in a plurality of transverse 
planes through the slide, so that they can be 
gradually brought into and out of register 
with said annular recess when the slide is 
axially shifted for variably supplying liquid. 
fuel to said remainder of the combustion air 
to be atomized by it, circumferential grooves 
on said slide on either side of the Zone in which said staggered perforations are locat 
ed, for deceiving liquid fuel leaking between 
the slide and the fixed ring and radial perfora 
tions extending from said grooves into the 
slide interior for atomizing the leakage 
fuel, a hub for said slide forming an 
annular port with the end of Said tubular 
extension for controlling by the axial slide 
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motion the gaseous fuel delivery from said 
tubular extension to the slide mouth, a lever 
on the outer end of said spindle for rotating 
it, and a suitably stepped cam on the outside 
of the casing cover cooperating with said 
lever to axially displace said spindle when the 
lever is rotated, to control said slide ports and 
liquid fuel supply for obtaining the desired 
air and fuel proportions for different burner 
Outputs. . . . . . . . 

6. A burner comprising in combination a 
tubular casing open at one end and having a 
cover at the other end, a gaseous fuel inlet and 
an air inlet on said casing, a guide ring fixed 
concentrically within said casing and bores 
through said ring and casing for liquid fuel 
admission to the interior thereof, an inner tu 
bular element extending coaxially with Said 
casing from the casing cover and having an 
intake opening adjustable in line with said 
gaseous fuel inlet, a spindle in said extension 
journalled slidably and rotatably in the cas 
ing cover in axial alinement there with, aro: 
tary piston slide fixed upon the free end of 
said spindle and disposed between Said ring 
and said tubular extension, the outer end of 65 said slide forming an annular nozzle with the 

S 

mouth of the casing and permitting the issue 
of a portion of the combustion air there 
through, a port in said slide controlled by said 
ring at the axial slide motion for supplying 
another portion of the combustion air to the 
inside of the slide to issue at its mouth, the 
rear slide end forming an annular port with 
an outside portion of said fixed tubular exten 
sion for controlling the passage of the remain 
der of the combustion air between said ex 
tension and the slide to the interior of the slide 
by the axial slide motion, said slide having 
perforations on its circumference registerable 
with said liquid fuel bores in said ring when 
the slide is axially shifted to supply liquid 
fuel to the remainder of the combustion air to 
be atomized by it, a hub on said slide form 
ing an annular port with the free end of said 
tubular extension for controlling by the axial 
slide motion the gaseous fuel delivery from 
said tubular extension to the slide mouth, and 
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means on the outer end of said spindle for ro 
tating and axially displacing said slide, the 
mouth portion of said casing, said slide and 
said inner tubular extension being detach 
able. - 

7. A burner comprising in combination a 
tubular casing open at One end and having a 
cover at the other end, an air inlet on said cas 
ing, a ring fixed concentrically within said 
casing and bores through said ring and cas 
ing for liquid fuel admission to the interior 
thereof, an inner tubular extension element 
extending coaxially with said casing from 
said cover, a spindle in said extension dis 
posed slidably rotatably in the cover in axial 
alinement there with, a rotary piston slide 
fixed upon the inner end of said spindle and 
disposed between said ring and said tubular 
extension, the outer end of said slide forming 
an annular nozzle with the casing mouth and 
permitting the issue of a portion of the com 
bustion air therethrough, a port in said slide 
controlled by said ring at the axial slide mo 
tion for supplying another portion of the 
combustion air to the inside of the slide to 
issue at its mouth, the rear slide end forming 
said fixed tubular extension for controlling 
the supply of a third portion of combustion 
air from said inlet between said extension and 
the slide to the slide interior, said slide having 
perforations on its circumference registerable 
with said liquid fuel bores in said fixed ring 
when said slide is axially shifted to supply 
liquid fuel to said third portion of combustion 
air to be atomzed by it, a chamber in said cas 
ing open to the slide interior and to the coin 
bustion air inlet, for receiving leakage fuel 
escaping between the slide and the fixed ring 
and means for draining said fuel, and means 
for shifting said slide axially into desired po 
sitions to control the air and fuel Supply in 
the desired proportion for different outputs. 

8. A burner comprising in combination a 
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an annular port with an outside portion of 
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tubular easing open at one end and having a 
cover at the other end, a gaseous full inlet and 
an air inlet on said casing, a guide ring fixed 
concentrically within Said casing and bores 
through said ring and casing for liquid fuel 
admission to the interior thereof, an inner 
tubular element extending coaxially with said 
casing from the casing cover and having an 
intake opening adjustable in line with said 
gaseous fuel inlet, a spindle in said extension 
journalled slidably and rotatably in the cas 
ing cover in axial alinement there with, said 
spindle being hollow for introducing igni 
tion devices into the burner, a rotary piston 
slide fixed upon the free end of said spindle 
and disposed between said ring and said tabu 
lar extension, the outer end of said slide form 
ing an annular nozzle with the mouth of the 
casing and permitting the issue of a portion 
of the combustion air therethrough, a port in 
said slide controlled by said ring at the axial 
slide motion for supplying another portion of 
the combustion air to the inside of the slide 

25 

30 

40 

to issue at its mouth, the rear slide end form 
ing an annular port with an outside portion 
of said fixed tubular extension for controlling 
the passage of the remainder of the combus 
tion air between said extension and the slide 
to the interior of the slide by the axial slide 
motion, said slide having perforations on its 
circumference registerable with said liquid 
fuel bores in said ring when the slide is axial 
ly shifted to supply liquid fuel to the remain 
der of the combustion air to be atomized by it, 
a hub on said slide forming an annular port 
With the free end of said tubular extension 
for controlling by the axial slide motion the . 
gaseous fuel delivery from said tubular ex 
tension to the slide mouth, and means on the 
outer end of said spindle for rotating and 
axially displacing said slide. 

9. A burner comprising in combination a 
tubular casing open at one end and having a 
cover at the other end, a gaseous fuel inlet 
and an air inlet on said casing, a guide ring 
fixed concentrically within said casing and 
bores through said ring and casing for lic 
uid fuel admission to the interior thereof, an 
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inner tubular element extending coaxially 
with said casing from the casing cover and 
having an intake opening adjustable in line 
with said gaseous fuel inlet, a spindle in said 
extension journalled slidably and rotatably 
in the casing cover in axial alinement there 
with, a rotary piston slide fixed upon the free 
end of said spindle and disposed between said 
ring and Said tubular extension, the outer 
end of said slide forming an annular nozzle 
with the mouth of the casing and permitting 
the issue of a portion of the combustion air 
therethrough, a port in said slide controlled 
by said ring at the axial slide motion for Sup 
plying another portion of the combustion air 
to the inside of the slide to issue at its mouth, 
the rear slide end forming an annular port 

bores through said rin 
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with an outside portion of said fixed tubular 
extension for controlling the passage of the 
remainder of the combustion air between said 
extension and the slide to the interior of the 
slide by the axial slide motion, said slide hav 
ing perforations on its circumference regis 
terable with said liquid fuel bores in said ring 
when the slide is axially shifted to supply 
tiquid fuel to the remainder of the combus 
tion air to be atomized by it, a hub on said 
slide forming an annular port with the free 
end of said tubular extension for controlling 
by the axial slide motion the gaseous fuel de 
livery from said tubular extension to the slide 
mouth, and means on the outer end of said spindle for rotating and axially displacing 
said slide, said casing cover with said tubular 
extension being rotatable through a suitable 
angle to register the intake opening of said ex 
tension with either the combustion air or the 
gaseous fuel intake of the casing. 
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10. A burner comprising in combination a 
tubular casing open at one end and having a 
cover at the other end, a gaseous fuel inlet 
and an air inlet on Said casing, a guide ring 
fixed concentrically within said casing and 

- g and casing for liquid 
fuel admission to the interior thereof, an in 
ner tubular element extending coaxially with 
said casing from the casing cover and having 
an intake opening adjustable in line with said 
gaseous fuel inlet, a spindle in said extension 
journalled slidably and rotatably in the cas 
ing cover in axial alinement therewith, a ro 
tary piston slide fixed upon the free end of 
Said spindle and disposed between Said ring 
and said tubular extension, the outer end of 
said slide forming an annular nozzle with the 
mouth of the casing and permitting the issue 
of a portion of the combustion air there 
through, a portin said slide controlled by said 
ring at the axial slide motion for supplying 
another portion of the combustion air to the 
inside of the slide to issue at its mouth, the 
rear slide end forming an annular port with 
an outside portion of said fixed tubular ex 
tension for controlling the passage of the 
remainder of the combustion air between 
Said extension and the slide to the interior 
of the slide by the axial slide motion, said 
slide having perforations on its circumference 
registerable with said liquid fuel bores in said 
ring when the slide is axially shifted to sup 
ply liquid fuel to the remainder of the com 
bustion air to be atomized by it, a hub on said 
slide forming an annular port with the free 
end of said tubular extension for controlling 
by the axial slide motion the gaseous fuel de 
livery from said tubular extension to the slide 
mouth, and means on the outer end of said spindle for rotating and axially displacing 
said slide and helical ribs connecting the slide 
with its hub and helical ribs extending from 
the inner slide periphery towards said tubu 
lar extension within the Zone of the liquid 
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fuel bores, said two sets of ribs imparting a 
whirling motion to the fuel air mixture pass 
ing through the burner. 

11. A burner having a casing provided with 
5 an air intake, a fuel intake and a liquid fuel 

intake, a tubular element extending from the 
rear casing end into the interior thereof, and 
a slide between the casing and said element 

having ports for controlling the air-fuel 
mixture for the burner, said element having 
an intake port leading to its interior, and be 

O 

ing rotatably disposed to permit the connec 
tion of said port with said air intake or said 
gas intake at will. - 

In testimony whereof affix my signature. 
if RANZ, KARL, HETSCH. 


